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LS 
Apentlemen, the 
Mariners and aduenturous Seamen and 


Trauailers, of theſe Kingdomes, Iſles, 


and Territories, vader the gouern- 
ment of our dread Soveraigne 


CHARLES, 


Sole Monarch of Great Brittajne_, 


loun Tay their old Well-willer, wiſheth pro- 
Herity in their Aduentures, content in their Labours, 
and the true fruition Fall their hone? 
y Deſignes, 


„ VDDiurteous Gentlemen, and my 
ZZ. honeft Patrons , to whom 1 
ſubmit my ſclte for the cen- 
ſure of thefe my honeſt la- 
bours. To you (I ſay) I de- 
ſire to make knowne, that 
this worke call'd by name, 
The UArt of Nauigation, of 
Martin Cors a Spani- 
ard, and oftentimes printed, 


A ſince 


* 
— 


T he Epiſtle. 
ſince the firſt tranſlation out of Spaniſh hauing doubt. 
leſſt done much good, to the inferiour ſort of Students 
in theſe Marine practiſes, fot ot mine owne knowledge, 
i h-uing beene the firſt Tutor that euer I read or had for 
Nauigation, I profited much thereby: in which re- 
ſpett, and for the good of young Scamen as ſhall live in 
enſuing Ages, I haue now reuiued it once againe before 
I die, for it had brene ſo long out of print, tin it was 
almoſt forgotten; and I have withall, new caleulated 
the Tables of Declination, and ſome other matters fit- 
ting for the time preſent and to come; which other- 
wiſe, had beene fnortly out of date. And new for the 
honeſt Author himſelfe; being as appeareth by the 
Worke, not onely a very well practiſed Mariner, but 
alſo a great Scholler , he (liued in the time and raigne of 
CHARLES theEmperour, and fifth King of Spaixe 
of that name, ) and hauing finiſhed this {aid worłke, hee 
dedicated it to the ſaid Emperour CMAAL Es the fifth, 
in or about the yeare of our Lord Cod 1545. After 
him RI HAND Ep RN, as ſhould or may appeare by 
ſucceſſe of times, . — in the Spa- 
zifh tongue, and doubtleſſe in the Art alſo, tranſlated 
the ſame into our natiue Language, for the good of his 
Country, about fixty yeares ſithence. And in Anno 
1596. I being then but a yong Seaman, but by the hel 
of it ſelfe and many other Authors, tooke v pon me the 
reuiew thereof, and new printed it. And ſo haue done 
diuers times ſince, and now this being the laſt, and in 
the decaying time of my yeares, cannot promiſe that 
certainty of perfection, which formerly I might haue 
done. But kauing craued your patronage and protecti- 
on, let me now ſpare a few words of aduiſe to the youn- 
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ger or meaner ſort of Seamen, which now or hereafter 
ſhall praiſe vpon this Booke, that through the Prin- 
ters ouerſight there are ſome groſſe faults eſcaped in 

the Table of Declination, and elſewhere. In other pla- 

ces of the booke, which I with themto mend with a 
pen, before they make vit thereof, according 35 I haue 
noted the greateſt, in a little Schedule here annexed. 
And thus heartily wiſhing that it may he contentiue to 

the greater, and vſefull to the learner, I take my leaue, 

and bid you heartily 

Farewel. 


Taur po, but 
 nell-wifhjng Friend 


4 


| a 


Errata. 


Le ae ate ens 


„ A 


A Fter the Tables of Zquarion, fol. 46. in the [aft line, for totall one whole 
degree, read, take away oue whole degree. | 
In the Tables of Declination. 
Ianuary firſt yeare, 29. day, for 15. d. 30. min. r. 14. d. 0. min, 
Jannary third yeare, 15. day, for 19. deg. 359. min. t. 18, deg. 39. min. 
And 29. day, for 15. deg. 15. min. r. 14. deg, 59, min. 
Ianuarxy Leape yeare, 11. day, for 20. deg. 39. min. read, 19. deg. 59. ming 
And the 29. day, for 14. deg. 4. min. read. 15. deg. 4. min. 
Nouember Leape yeate, 29. day, ſor 22. deg. 30. min, read 32. deg. 3. m. 
Fol. 80. S. lines from the foot of the Page vpward, omit, from whereby is in · 
ferred, and read them in the next Page following, being fol. 8 t. 
Page 142. in the laſt line of the Page, read, Is knowne the Meridian Alti. 
tude, contrariwiſe, &c. 
PeiScriptuns, many other faules doubtleſſe haue eſcaped in the whole Im- 
2 theſe being moſt matexiall, I thoughi good to giue yen no- 
ties t . 


Farewel. 
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che Com n of chi World, and 
of the vniuerſall principles for the Ar 
of Navigation. 


* * 
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Cu AP. Is 
Of the generall diſtinction of Creatures. 
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25 


He infinite G O D, the beginning, and 
cauſe of the whole vaiuerſall, created 
ther azders of Creatures, differing in 
Kinn: that is to ſay, Coppozall, as ths 
Elements: Spirituall, as Angels: and 
compounded or theſe two, as Pan: The 

E CTozpozall nature is dinided in's bzight 
and chining bodies, as the Starres: into darke.and thicks 
bodies, as Cart) and Nettals : oz into Diaphane oz trauds 
parent bodies: az Ape and Water, 

Ol theſe Creatures as St. Gregori ſaith) ſome haue ones 
lp being as @'ones : ſome line, as Trees :; and other haue 
ſenſe,as Bea#s: other vader ſtanding as Pan: who int oly 
Scripruce is call-3 all Creatures, accozding to the ſaping.of 

Chꝛiſt o his Diſciples, where he ſaith ; Goe ard Prezchihe 
Goſp-liroal! Crew es, And therefoze uot without god cauſs 
was: Pan called of the Grieke ; PYpolopyerss Microcolf — 

( 


1 41e n. 


. 

(that is) che le ſſe world. In the which we contewplate things 

sfno lefſe admiration, than in the great wozld. The ſimtlt- 

tude betweene then both, is, that euen as the great wozla, 

and the whole Globe oz Þpheare thereof, is moned by the 

voluntarie motion of an intelien:neſubftance, oz an Angel; 
even ſo is this. Foz (as Ariſtotle wziteth) Whatſocuer is 

woued,is moued by ver:ue of another: As Pan is moned bp 
the internall oz iuward foꝛme that is within him, (that is to 
lay) by the inteſlectiue ſoule that is pꝛoper vato him. In like 
manner in the great world are found diners moueable 

things; All which, are reduced to one immoneabie mouer. 
So in man are fonad many things moued by diners moti- 
o8s, which are all referred to his intellectiueſoule. The 
great wozld contataeth the Creatures within ie lelfe, and 
conſequeatly is all really, as hauing nathiag without ic, E- 
uen ſo man by knowledge is all, and kus weth all things, and 
nothing aatarally is hid from him, oz vaknowne to him. A⸗ 
gaine, in che leſſe humane wo2ld are two motions, Jutel- 
lectine, and Senſuall. Theu couſequontly the great wozld 
hath two locall motious; the oue, where wich the firft mous⸗ 
able is moned, and d2aweth with it all the other Spbeares 
fromthe Caf co the Meſt, and is called Rationall mouing. 
The lecond, is the mouing ofthe Spheares, fromthe Meik 
iuto the Taft ; and is called Irrationall moutug. But now 
leauias ta ſpeake ofthe leffs wozld,we will pꝛottad toſpeaks 
further of the great. 


CHaP, II. 
Of the Definition of the World. 


e woꝛld (as ſaith Iſidorus) is Beauen and Earth, aud 

the sther wozkes of God that are contaiacd ther ein, It 
(compounded of things viũble, aud yet vaſearchable. Mo- 
ſes and Saint John the Cuangelf& witaefſe , chat it was 
made by God, The Philoſophers calles it Cundus d 
vends, decanſe it is iu contiauall mouing, and neuer tn tet. 


TY 


The firſt Part; 3 
The Greekes calleth it Coſmos, which ſigniſtleth Faire, o; 
Beautikull, and ſa named it, becauſe of the marneilous 029 
nament thereof, and digerſity of elements, with che reſplen- 
dence oz ſhining of the Hun, Pane and Stars. And doubts 
leffe, nothing may bee ſcene with the cozpozall epes of man 
mo28 beaurifallchaa it is. Jaſo much that the diuins Philos 
ſopher Plato affirmed, that eyes were giuen to men to be- 
hold the beautie thereof, and to take pleaſure inthe contem- 
plation ofthe heauenly bodies and rounbneffe of the wozle, 
which allo foz the roundnelle thereok, is called Sphearital, be⸗ 


— that Sphæra in the Greke tongus ſigniſleth a round 
odte, 


Cray. III. 
Of the definition ofthe Spheare, 


Heodofins ſaith , that the Spheare is a whole and coz⸗ 
pozall figure, bnder due ſuperficies : in the middelk 
whereof is a point oz pzicke, fromthe which all right liass 
dzawne directly to the cireamference, are equall. 

This point oz pzicke, is called the center of the Spheart: 
aecozding to Euelide, it is the paſſags of the circuinfervuce 
ol halfe a circle, which is turned round about his Diameter 
that is fired, vutill it returne to his owne pꝛoper place as 
gaine, as where it was at the fieſt. By the center of ths 
Spheare pafſeth the right line, and the extremities oz ends 
thereof touch in the circumference. Ad this line (imagi⸗ 
ned } paſſing thzough the ceacer is called the Axis, oz Axel⸗ 
trie sf the @pheare, and the ends thereof are called the 
Poles. Upon this Axis is rhe Spheare of the wozld moned. 


C HAP, I III. 
Of the diuiſion of the World, 
T is to be pzeſuppoſed, that there is difference betwene 
Element, and Elementate, and chs fift, being called, 
B 2 Quima 


4  . The Art of Nauigation. 
Quinta Efſentia, The Quint Eſſence, oꝛ fift ſubſtante is a 
bodp of it ſelfe, differing from all Elements and things C⸗ 
lementall, as well in matter as in fozme, and ns leſle 1a nas 
ture and vertue: and hauing in it ſelſe no contrariecy, is cer- 
tainelp without cozruption, and hereof commeth it, that ths 
Phiioſophers calied the Heauens and Heauenip bot ies, the 
fif: lub ſcance oz fift Efcnce, by reaſan of the inceztupriblli⸗ 
ty thercof. Ele meat is that whereof any thing is compouuds 
ded. J is the firſt of compoiitions, um oftc ſelfe is not com⸗ 
ponaded. Whereby it followeth, that nepther the Earth, the 
Ar ze, the Natter. noz the Fire, Þ are ure vnto bs, oz about 
vs, are pure and ſunple Clements, Foz theſe Elements doe 
sometimes mingle themſelues oue with another, and elpeti⸗ 
glip, where they are nœre together, and touch one angcher. 
Df theſe Elements every part is named by che name of the 
whole, As euerp part of fire, is called fire, and every part of 
earth is called earth, and ſo ofthe other. They are called 
fnple bodtes,inreſpzx of other compound and mixt bodies, 
Whey areviniſible into parts of diuers kozmes; and of the 
commirtion of them, are made and engendzed diners things 
of ſundzy kinds. Theſe fonre (that is to meane , Carthy, 
Apꝛe, Water, and Fire) although they are named ſimple, 
but in reſpec, as afozeſaid, yer are they the Elements (that 
is ta ſay) beginaings and pꝛinciples of allother compounds 
and mixts. A pure Element can not be ſeene, fozaſmuchas 
that that is pure, lacketh colour; aud that that hath no co⸗ 
lour, is not viſible. The Elements (as ſaith 1fidorus) 
were deuided by the hand of God. The Imperiall Meauen 
was repleniſhed with Angels, the Apze with birds, the Sea 
with Fiſhes, and the Land with men, and other beaſts. Ele⸗ 
mentate is encry body compounded of the 4. Clements. Not 
that they are Elements fo2mallp, but vertually in mixt bo⸗ 
dies. This knowne, we will ſhew how the wozld is diuided 
into two Regions: Celeſtiall, and Elementall. The Region 
Elementall, which is continually ſubieckts alterations is 
diuided inte foure Elements: which are Earth, Water, 


Arze. 


* Ng 
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Ayze and Fire. Theſe Glements,the Grekes call VGogia, foz 
the communion & concoꝛd that they haue bet weene themlelnes. 


The heauenly 02 Aetheriall region (called Quinta Eſſentia) 
compailech and containeth the Elementall wozld within it. 


C HAP. V. 
Of the Number, Order, and property of the Elements 
and Heauens. 


He Carth (after the Philoſopher) is a pzicke oz point in 
the middeſt, called the Center, to the which they afſigne 
the loweft place. Next vnto the earth, and about it, the water 
eccupieth theſecond plate, and the Apze the third. The Fire is 
higher than any of the other Elements. And it is to vnder⸗ 
ffand,that the water hath two ſuperficies : Ons, which is cal⸗ 
led Conc aue, oꝛ hollow; the other,Conuer oz embowing.Pou 
may compare che inward part of the concane, to a difh oz a 
bowle, whoſe ontward part is called Conuere. As toaching 
the concaue, the water compaſſeth about the Earth, leauing 
diſcouered that part that ſerueth foꝛ the reſpiration and life of 
man, and other beaffs. As concerning which, ſome thinke that 
the Ocean Sea is higher than the Earth, and aske the qus- 
ſtion, why the Sea couereth not the whole Earth, and why the 
Earth is not ſunke inthe water⸗ To this it may be a ſuffict- 
ent anſwer, that it hath ſo pleaſed the will of God, accozding 

to the ſaying ofthe Pꝛophet Dauid: Terminum poſuiſti, quem 
nontranſgredictur, neg, conuertetur oper ine terram . that is, Thou 
haſt appointed limits, which it ſhall not paſſ-, neither ſhall it 
returne to coner the Earth. Beſide the will of Ged, which is 

the chieke and efficient cauſe thereof, we ſap that Nature fat- S 

leth not in her neceſſaries.Fo2 ſhe ſometime admit teth a little | 
inconueniente, to ausid a greater euill: as when hcaup things 
Which naturally thould deſcend, doe not onely not deſcend, but 
[ riſe vp: And as allo kometime it chancech that fire deſcendech, 
h and water ariſeth to fill the void oz empty places, leaſt any 
where ſhould be found void oz empty,which Nature ſo greats 
dy abhozreth, Lo this purpoſe, Nature foze-ſ&ing the kindes 
ä of 
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of maup things that could not elſe-where line than on the 


Earth, neither ber conſerned within the Mater (as Pen, and 


other earthly beaſts) determined befoze co make the Carth not 
perfectly round, contrarp to the Nature thereof ; wherof it fol- 
loweth, that it is not altogether couered of the Mater. And 
(as ſaith Origen) the Earth remaineth dilcouered of the Was 
ter, that it might baing fo2th Fruits, Tres, and Plants. As 
touching the Convexe afozeſaid, the Mater and Earth diſco⸗ 


nered,are contained vader the concauitie of the Apze, which 


is diuided into th2w Regions, as the loweſt, higheſt, and mid⸗ 
dlemoff. The loweſt is hot, by reaſon of the reflection oz re- 
bounding of the beames of the Dunne, ffricken backeby the 
Earth. The higheſt alſo is hot, by participation ofthe Fire, 
and nerenclle thereunto. The middle region is cold, as is 
manifeſt by the Snob and haile, engendzed tn the ſame. -The 
Apae nere bnto the region ot the Fire, which is pure heace, 
Boch neither burne noꝛ lighten, becauſe it hath no combuſti⸗ 
ble matter, and l hath it power, and not act. It is utere vnto 
and reacheth to che Circle of the Mone, which compalleth it a⸗ 
bout. The heauen, oz circle of the Pone, is next vato the hea⸗ 
uen of Mereur ie: and Mercurie, bnto Venus: Venus, bats the 
Sunne: the Sunne, co Mars: Mars, to lupiter: Iupiter, to 
Saturne, Which is next, and reacheth buto the Beauen of the 
Starres, called the Firmament, becauſe that in it are all.the 
Starres rercept the Planets) firme and fixt, as a knot in a 
Table. Tobe knowledge of the Planets was had by ſcauen 
lundzp mottons they haue among themielues, and by their 
courſe, not vnifozine to that of the Stars ofthe eight Heauen, 
becauſe that ſometimes the Planets appeare vnto vs iopned 
together, and ſometimes diuided. The Chzpſtaline heauen 
tompallech about, oꝛ cautaineth within it the heauen of Stars. 
This Chꝛyſtaline heauen is tranſparent, and perſpicuous, as 
tler water oz glaſſe that map bee (ene thꝛough, by reaſon of 
the elerreneſſe and pure ſubſtance thereof. It is by another 
name called, the Peauen of Water, whereof the holy Scrip- 
ture ſpeaketh, ſaping; Aquæ que ſupra Coles ſunt, laudent 
| | nomen 
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nomen Domini. That is to ſap, Let the Waters that are a⸗ 


- bone the Peauens, pzaiſe the Name of ths Lozd. It was 


created fqz theconſernation of cozpozall things, and to temper 
the heat engendzed ofthe mouing ol the fir ſt moueable, which 
being lo great of bodie, that it not onely compaſſeth all the 
Elements, but alſo ali the infericur heauens, and is moued ſo 
ſwiftly, that it daiip carrieth about with it all the afozeſaiv 
Spheares. And leit by reaſon of che great heate thereof cans 


ſed by his ſwifc motion, it ſhould conſume inferiour things, 


God ozdained this Chapſtaline heauen, that the coldneſſe 
thoreof might temper the extreame heate of the other. This 


- -Chzyffaline heauen reacheth vato the ſaid firſf moucable 


Peanuen, called Primum Mobile. And this reacheth to the Im⸗ 
per tall heauen, which is the twellth, called Imperium, by rea- 
ſon of his clerenefle and reſplendence. This is not moued, 
and is moſt perfect. The Philoſophers had no knowledge 
hereof. But wee belteue byholy Scripture, that ſuch a Beas 
uen there is, and the ſame tobe the habitation of Angels, and 
ſpirituall Creatures. It is alſo called C lum Cœlorum, that 
is, the Peauen ol Heauens, becauſe it containeth and inclu⸗ 
deth within ic all the other Heauens. It is of greater clercs 
nelle than allthe ether Beauens, and was created immediate⸗ 
ly with the Angels. In this alſo remaineth the huuanitie of 
Jeſus Chzift our God, and in dignity aboue it. At contai⸗ 
nech thꝛer holy D2ders 03 Pꝛincipalities, called Hiera chics. 
TAhe rok the fir kk is called Superceleſtiall t hach in it alſo the 
ozders, Seraphims, Chernbims, and Tyzones. Whe lecond 


is called Celeſtial. and concaineth Dominious, Pzincipates, 


aud Poteftates, The third, called Subceleſtiall, containeth 
Uertues, Archaugels, and Angels. Jud to conclude, it hath 
abundance ofall Godneſſe and perfect Felicitie, with pꝛiuati⸗ 
on 02 want of all euill. The Meauen alſo giueth influence of 
Conftancie, ſtedfaſtnefſe and durabilicie cs things, again 
the fluxibilitie and inconſtancie of the other Peauens: the 
ozder whereof doth appeare in the demonfiration following. 
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terward to them inthe Melk. This is pꝛoued by the Eclipſs 
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Cnay. VI. 
Of che Immutabilitie, or Immobilicie of the Earth. 


He Pythagorians and other Ancient naturall Philoſo- 

phers (as ſaith Ariſtotle) were of opinion that the Garth 
did moue, pet not by a right-fo2th motion, but circularly as 
bout the middeſt of one place. The which errour,both Ariſto- 
tle himſelfe, and the Aſtronomers doe confute,and repꝛoue by 
evident cauſes, and manifeft demonſtrattons: Foz circular 
motion is pꝛoper tothe Peauens. And as the Garth ditlereth 
from them in nature, lo likewiſe in mouing. Aud although it 
be ſo, that the Carth map naturally mone by certaine of his 
parts, yet to moue in the whole, and without the circuit ot his 
Spheare, it is impoſſtble,bcing founded and eſtabliſhed vpon 
his 2wne Center, the which of it ſelfe is naturally immouea⸗ 
ble: fozaſmuch, as in it the reaſon of all heauineſſe conſiſteth. 
Mhereas other wile, euerp part that is moned ſhould aſcend, 
coutr arp to the nature of all heauie things. But there is found 
nothing heauie that doth not naturally incline dir ecelp to the 
center of the Earth, and would actually deſcend thither, if ic 
had no impediment ofſome other thing to reſiſt it: and when 
it toucheth there, oꝛ is come thither, would Mill rect and res 
maine there. And hereby it followeth, that the Earth, being 
founded vpon his owne Center, is not moued. The Which 
thing the Pꝛophet Dauid alſo affixmeth, ſaping; Fundaſti ter- 
ram ſup er ſtabilitatem ſuam. That is, Thou foundeft the Earth 
vpon his ſtabilitie. 


Cu AP. VII. 
Of the Roundneſſe of the Earth and Water. 


1 the Earth is round, it appeareth by manileſt eui⸗ 
dence : foꝛ if it were plaine oz flat, the dawning of the dap 
o2 dap⸗ſpꝛing, ſhould equally and at one time appeare to them 
in the Meſt, as to them in the Eaſt. But we ler the contrary, 
that it appearerh fir ſt to them that dwell in the Eaſt, and al⸗ 


of 
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one, which beginning at one inffauc, they of Teruſa- 

— ble . cenne of the clocke at night. And wer of 
London in Sugland, at one a clocke inthe mozuing. It fol- 
loweth hereby, that to them it lightenech thze houres ſoner 
than vuto vs in England: and this is cauſed by the rounduefſe 
of the Garth. It is alſo as well knowue to be round from the 
pole Artike, ts the pole Antar- 

tike: foz by the roundneſſe theres 
of, is cauſed the equality, and in⸗ 
equality of the dapes and nights. 
Ths ſame is likewiſe knowne by 
the raifing of the Pole abone our 
Mozizon. And that the ſaperficiall 
part of the Garth and Mater, is 
all one round and Sphearicall 
Globe, is manifef by the ſhadow 
thereof, being a certaine darke 
body, reflected from the Carth in 
the Eclipſe of the Moue. Foz by 
this,as by plaine demonffration, 
may we know that the Earth is 
round, as may moze maniſeftly 
appeare by this Figure. It is al- 
ſo pzaved » that the Water is a 
round body, as is ſene by experts 
ence. Foz ifyon erect a marke vp- 
en the Sea banke ofa Pozr, anda 
Ship departfrom that Pozt a cer 
taine ſpace , then ſtanding in ths 
Poupe 92 Sterne of the Ship,you 
hall not ſ& the marke afozeſaid:; 
but if you ſtand in the Top of the 
Ship, then map youlſe it, Where- 
as notwithſtanding (if that pozs 
tien of the bending Arch of the 
Carth did not hinder the ſight, ) 
you 
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| decreaſing: the Apꝛe allo fog his neceneſſeto the ite, and by 
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pon ſhouldſee it better being in the Peupe, foz as much as it 


is nerer to the marke, thants the Top of the Ship, as hy 
demonſtration following, appeareth. bs vip, vy this 


— Fed 


But hers ſome nay meue a donbt , ſaying; That on the 
Earth wir may ſ& many Pountaines, and conſequently ma- 
ny great Ualleyes and Plaines , with many diuerficies ef 
ſundzy other deepe and vbaequall places, by reaſon whereof, 
the Earth cannot truly bee called round. To this J ſap, that 
in two manners, the Carth is called and vbaderffod to be 
round: as after one manner, ſpeaking pzeciſelp, it is called 
round, as a Circle oꝛ a Spheare, which we call round, becauſe 
that all right Lines dzawne from the Center thereof to the 
Circumference, are cquall : the other roundneſſe, is confide- 
red without this pꝛeciſeneſſe; and is ſuch, as not by all his 
parts is equally diffant from the mivdeſt o2 Center, but hath 
ſome parts higher, and ſome lower, pet not in ſuch quanticy 
as may deſtroy the roundneſſe of the whole. As if in a Bowie 
there were tertaine clifts oz holes, it ſhould not thereby 
leaue to be round, although not pertecly oꝛ pzeciſely round. 
And foz this cauſe ſaith Auerrois, that although both the 
heaueniy bodies and the Clements are of round fozme, pet 
differ thep in this, that the heanenſp #pheares heue perfect 
roundnelle, and the Elements not. As the E eth bp reaſon of 
his Pountaines and Ualleps, the Sea by: increaſing, and 


his 
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his coutrarietp doth ſometime doe, and fomectme lutlfer (that 
is to lap) is ſometime actiue, and ſometime paſſiue. Ss that 
following the one, it fleth the other, by reaſon whereok, it al⸗ 
ſo lacketh perfect roundneſſe. But the Fire, fs2 as much as i; 
is nere tothe concaue of the Circle of the Pone , which is 
Sphericall, may therefoze be called Sphericall oꝛ round. 


Of the Motion of the Heauens and Elements, 


T is not to be foꝛgotten, that all the Clements are wholly 
mexicable by locall motion, except the Garth, The Water 

is moued bythe motion of the Mone, oz toſſed by the Winds, 
The Fire (as ſaich Ariſtotle) is moued circularly by the mo- 
tion of the dap, and is dzawne of the Circles that embꝛace, o: 
compaſle it about: as is manifeft by the Comets, oz blazing - 
Starres, and other fierie exhalations, contained and engen⸗ 
dꝛed in it: which being carried with this motion, conclude, 
that the Fire moueth in like manner. And with this motion 
is the ſuperiour part of the Apze violently carried about, as 
the other impꝛeſlious therein doe ſhew. The iaferiour part 
is moued by diners motions (that is to meane) laterally, as 
by experience we (&, when the windes blow. The Bone 
with her Heauen oz Spheare, be her p2oper motion giueth 
her turne fromthe Meſt to che Caſt, in ſix and twenty dapes, 
and 7+ houres, with 15 minutes: Venus, Mercu ie. and the 
Sunne, in a pre, which is the ſpace of thiee hundzed, th;&s 
ſcoze and fine dapes, with fiue houres, and 4 9.minutes, Mars 
in two yeeres- lupiter in twelue pœres. Saturne in 30.yrres. 
The eight Meauen, which is the Firmament, oꝛ ſtar rie Hea⸗ 
uen, by his owne pzoper motion is moned by the ninth Hea⸗ 
nen: bpon the beginning of Aries and Libra, and vpon theſe 
to points accompliſheth his Reuolution in ſeauen thaulaud 
peeres. This motion is called Motus Trepidationis, (that is 
to ſap) the trembling motion, oz motion of acceſſe and receſſe. 
The ninth Yeauen, endeth his motion from the Mek 

to the Eaſt, in foztis and nine thouſand pres: And by this 
| motion 


motion moncth the eig t Peearen. The tenth Heeuen, cal- 
ted Primum Mobile, is moued from the Eaſt to the Mett, and 
in twentp foure hour es (which is a natura. ! day) perfoz⸗ 
meth one Renolation, and with the mighty fozce and ſwilt⸗ 
neife of yis Motion, carrieth with him all the other inkeri⸗ 
our Meauens, and maketh them to giue the ſame turne in 
twenty and f ure hovres, whereas neuertheleſſe they teaſe 
not in the meaue time to kepe the courſe of their owne pꝛo⸗ 
per motion. 

As (foz example,) if an Ant oz Piſmire ſhould goe a? 
bout the Wheele of a Pill, contrarp to the mauing of the 
Whele : befo2c the Ant in notag ſtili fozward. ſhonld come 
againe to the point from Lwheace ſhe firſt depar ted ( which is 
once about oz one turne) the TUy&le Would in that ſpage 
make — turnes. 


Cuar. IX. 


Of the Duiſion of the 5pheare, into 
formall parts, 


che Spheare of the UNoald is divided in two manners, 

(that is to ſay} bp ſubſtance, and bp accident. Ly ſub⸗ 
ſtance into ten Spheares, as we haue laid. By accident into 
a right Spheare, and oblique oz croked Spheare : they 
haue che right Syheare that dwell vnder the Egquinockiall 
liae, and is calted right; becauſe to them the Poles are 
_— in the Pozizon , as * by this Figure fol- 

owing. 
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They haut the oblique Spheare that dwell eyther on 
this lde oz the other ſide of the Gquinactiall , vate on 
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is ener one of the Poles above the Hozizon, and the other 
vader it, as appeareth in this Figure. 
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This Spheare is compounded of ten Circles fnaeined, 
Aud ( 38 ſaith lohn de ſacro Boſco, in his Boke of the 
phs. uc) 
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Sphears ) ſixe of them are greater, and koure leſſe. The grea⸗ 
ter Circie, is that which dinisech the Spheare into two e⸗ 
guall parts, and hath his T2utor with she Center of it. Theſe 
are the SEquinoctiall, the Zodiacke, the two CToluri, the 
Moꝛizon, and the Meridian. The leſſe Circle, is that that 
diuidech the Spheare into too vaequall parts. 

Theſe are the two Tropickes, and two Polar Circles. 


CHAP. X. 
Of the Equinoctiall Circle. 


T2. Eguinoctiall is a Circle that dinideth the Spheare 
tato two squall parts, and is by euerp part eguallp di⸗ 
ſcant from both the Poles 2: It is one of the greater Circles 
in the Ppheare,anyis the greiteſt Circle of thoſe which are 
deſcribed in the Spheare, be the motton of Prmum ma. 
bile, 62 firſt moueable This Circle foz his equalitie, and 
regularity, is moze nobie then the Zobiague » which we 
haue deſcribeo iu the eight Sphesre, and alls then anp ofthe 
other. It is iyagined to gtrd the wo2ld round about by Gal 
and Melk. Ir is called Cquinoctiail, becauſe chis wozd E- 
quinoct ium, fixaifieth equalit ie of aights and dapes, Wheres 
ol the cauſs is, that the Sunne comming to this Circle, 
the Arke sf the dap is equall with the Arks of the night and 
then is the Equinodiall.Jt is alſo called the Zoue, oz girdle 
ol the fir moueable. Foz euen as a girdle doth gird a man 
by the mlodeſt, ſo doth this Circle git d it in the middeſt bes 
twerne both the Poles, vpon the which the firſt moueable is 
moued. Tue of cbele imagincd in our part of the Dpheare 
is called Polus Articus, becauls it is ucre vato certaine 
Starres, which theAFronomers call Arcturus, which is the 
great Beare. It is talled Deptentrignall, oz Septentrine, 
becau'e that round about it ars moues the 7. Starres which 
make the lelle Beare, eommonlp called Bozina (that is) the 
Pozae ; the Starre which is in the caple ol the leller Beare, 

* 
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is called the Nozth Starre, becauſe it is neerer onto the 
Nozth Pole: the which Pole is a tertaine poiat in the Fir⸗ 
mamont which cannot be ſ&ne , although the night be nes 
ner ſo cleere. This Starre (as the Poet Homer ſaith) voth 
nioue little 623 nothing, becauſe his little diftance from the 
Pole. The other Pole is imagined on the other contrarie 
part, and is called Polus Antarticus, of the wo2d Anti, which 
fignificth againff, contrarp, oꝛ oppoſite, becauſe it is on the 
contrary part frame Pole Artike. Jt is alſo called the 
South Pole.becauſe that from that part of heauen commeth 
the Mind commonly called the South, and is likewiſe cal- 
led Meridionall- becauſe it is right South fram vs. This is 
neuer ſene to vs; theꝑ that dwelt vnder the Equinoctitall, oz 
come ugrs to this Pole Antartike, haue fo2 a flgne oz 
marke to know it, foure Starres infozme ofa Croſſe. Any 
when the greateſt of theſe is loweſt in the fete of the Crofle, 
theyſay it is 30. degrees aboue the Pole. And as we cannot 
- their Pole from hence, ſo they cannor'ſ@ our Pole from 
thence. 


Cu. XI, 
Ofche Zodiacke Circle. 


Ty: Zodiacke is defined to decline 63 bend it ſelfe from 
1 the Equinoctiall. It is a great Circle, which dinideth 
the Dpheare,in two ecquall parts, cutting the Cquinoctial by 
oblique oz troked Angles : ſo that being thus cut oz diuided 
by it into two equall parts, ous part thereof declineth to- 
wards the Denth.and the other toward Nozth. This Circles 
is called the Zodiacke,ofthis wozd Zoce, which in the Preh 

tongu: ſignifieth life becauſe that accozding to the moning 
ofthe Planets vnder ie, is the life of inferionr Creatures: 
Oz is ſo named of Zodion, which fignificth a lining Beaſt, 
and is therefoꝛe dinided inta twelue equall parts, whereof 
ouerp part is called a ſgne, and euerp ſigne hath an eſpe⸗ 
tiall name of ſome Beat, in _ of ſome pzoporty r 
e able 
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able to the lame: 62 fo2 the oꝛder and diſpoſition ot the fire 
Srors in thoſe parts, fome what repzeſen:iagthe ſimilitudes 
ol ſa q Leafs, it is called Zodiacke. The Tatincstalled 
this Circle, >:gniter (tyat is) the Digne-bearer, becauſe it 
carricth theſe Siznes o2 Images in it, alſo becanſe the 
twelue paits in: o the which this Circle is dinided, are cal- 
led the twelue Signes. The part which declineth to the 
Nozth,coatacaeth ſixe gnes Septentrionall; and the other 
that declineth tothe South,contaiacth other fixe,called P£- 
ridionall. Furthermoze, it is toconfider,thatthe Zodiacke 
may be dinided in two manners. Dae by Longitude oz 
length into thecwelue Signes afozeſaid, and enery ſigne is 
diuided into 30. degre&s , which make 360. degrees, likes 
wiſe euerp degree is diuided into 60, minutes, and every 
minute into 66 ſecends,and euer ſecond into 60. thirds, 
and ſo ta ten. The other diniflon of the Zadiacke is, by 
Latitude oz bzeadth. By Latituve it is dinided ints 12. de⸗ 
grees, and in it we imagine a line that diniveth his Latitude 
by the middef, hauing fixe degrees on enerp part o2 ſive» 
Aad this line which diuideth into two equall parts, the 
b2cadch oz Latitude of the Zodiacke , is called theEclips 
ticke line, becauſe that when the Dunne aud Sone ars dts 
reitlꝑ bnder this line, either iopned together byconiunction, 
oz dinided by appoſitiou, then is the Eclipſe ofthe Sun oz of 
the Pone. Kader this Zodiacke the . Plauets are moued, 
The Sun alſo moueth in the midft of the ſaid Zodtacke, as 
lougEthe Eclipticke line, not inclining moꝛe tothe one part 
then to the other. But the other Plauets doe ſometime goe 
toward the Nozth, and other-whiles toward the South, and 
ſometime alſo toward oʒ trauerſe the Eclipticke. It is likes 
wiſe to bs noted, that theſe Signes wherof we haue ſpoken, 
are not ths Coaſtellations oz Stars that make thoſe figures, 
Which the auctent Aftronomers did appzopztate tocertaine 
deaſts and other things. Foz theſe figures are moned ac- 
eo2ding to the motion af the eighth Dpheare, aud paſſe from 
nt wane ol the ee £9 ee ae bi hat the 

Arre 
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Starre, talledOculus Tauri, (that is) the Buls Exe, is in 3. 
degrees 42. min. of Gemini, And the two Stars that are the 
head of Gemini, are in 13. and 16. degr&s of Cancer, And 
Spica Virginis (that is) the ſpike ofthe Uirgia,is in ſeauen⸗ 
teene degr · 42 · min.ot᷑ Libra, andthe heart of Scorpio in thz& 
degr. 42 · min. of Sagitarius. And by this oꝛder doe thep paſſe 
from one Sigue to another: ſothat wee may not baderffand 
the Signes by theſe ſtarres, but the 12. parts of the Arch of 
the Zodiacke, taking the beginning of the Cquinoctiall of A- 
ries. The names oftheſeflgaes, withtheir Charage:s and 
Qualities, are deſcribed in this Table hers following, 


Numb,|N ames.|(haraft,| Qualities, 

I Aries. Y | Mot and dzie. 

1 1 | Taurus. | & ] Coldanddzie. 

| 3 Semi. 1 Pot and moiſt. 
4 Cancer. ] S Cold and moiſt. 

| 2 Leo. N Pot and dzie, | 
6 Virgo. ny Cold and dꝛis. 
7 Libra. 2 Mot and moif, 

| 8 {Scorpio} m Cols and moiſt. 

| 9 [|Sagica, 7 Hot and die. 
10 ICapri, | Y I Cold and o zie. 
IT Aqua. * Pot and moiff. 

| 12 [Piſces. X | Coldantmoift. 

| CHAP, XII. 


Of the Circles called Coluri. 


12 ars two Cireles in the Spheare. called Coluri, ſu 
named of the G2&ke wo2d Colon, which ſignifleth a 
member: And of Vres, which figiifieth a wilde Dre. 
The taple of this Beat, maketh aCemticircle oz halſe Cir⸗ 
cle not perfect. And as this Beaſt moneth his tayle lateral 
ly o ſibe wayes. and not by Longitude: euen ſo doe tho Co- 
luri moneto bs, and are cut in 2 | ED 
b 2 the 
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the Poles ofche WMozld. The one paſſeth by the Poles ofthe 
Woez)d,aud by the points of the Equinoctials, aud is called 
the Equiaotttall Colure; the other likewiſe palleth by the 
Poles of the Wozld, and alſo by the Poles of the Zodiacke, 
and by the points ofthe Solſticials, and is called the Colure 
Solſkiciall, called Solſtitium, oz Solis Statio (that is)the ftan- 
ding o2 ffaping ofthe Sun, becauſe that whenthe Sun com⸗ 


meth to this point, it declineth no moe, but turneth toward. 


the Cquinodisll.Theſe Circles diuide aſwell the Equinoc- 


tiall as the Zodiacke into foure equall parts, by the points 


of the Equinoctials and Solfficials. zu the Colure Bolttici⸗ 
all, are the greateſt declinations of the Zodiacke, which are 
tws Arches of this Colure, contained berwene the Equinos 
ctiall and the Zodiacke. And thele Arches are equallto the 
other two of the ſame Colure, included betwiene the-Poles 
of nn, and the Poles of the Zodiacke. 


Cu ar. XIII. 8 
Of the Meridian Circle. 


Be Peridian is one ofthe great Circles, imagined to 
I 4 tranerſethe@pheare by thePoles of theUWeso2ld,cutting 
the ſame in two equal parts by the Zenith oꝛ vertical point: 
At is called Meridian, foz this effect, that whereſoeuer a man 
becommeth, and at whatſoener time: of the pears, when the 
Hun (by the mon ing of the firff moueable) wall come to the 
Meridian, to him ſhall it be high nons at mid⸗dap, and is 
therefoze alſo called the Circle ofthe mid⸗day. It is allo to be 
not ed, that ihere are as nianyPeridians,oz Peridiaa lines, 
as are differences oz habit atiaus by Longitude, fo that they 
that dwell in che Ea, haue other Peridians then they tha? 
dwell inthe WeT:ſs that the inter poũtiau of the Arch of the 
Equinoctiall, betwiene the Peridiau of one Citie, and tho 
Meridian of che other, is called the difference of Longitude 
from ans Region to another, and from one Citie to another, 
as we will turther veclare hereatter. 
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| Ca AP, XI11 I. 
Of tte Herizontall Circle. 


T Moztzon ( ufter the Aﬀfrotomers ) is a\Cir ele Which - 
detiveth that part of the Peuuen which we dooke;from 
the other part whith weſe not, lo that the fald Yozizon de⸗ 
utdeth the Srhere ol the wozld into two equalthalfes;calied 
Memiſpheres. Ztie halfe which we doe ſie, is called the = 
miſphere ſuperiour, and it which we ſ@ not, is callod the 
miſphere infertour- This Yozizoa changeth to them th 
moue :fo2 as sus doth moue, his Pozizon voth change, And 
hereof'it commerh, that how many places are vpon the earth, 
Aud thecireumference thereof, it is poſſible there ſhould bs 
lo many Moꝛizons. The Aſtronsmers ſuppoſe the Bozizoa af- 
ter td manner of ſo2ts, that is to ſap, a right Yozizon, and 
D tzon is to chem, 
whole Zenith 82 b point is directly in the Equinoctiall: 
aud this right Pozizon pafſeth by the Poles of the UWo3ld, 
and dinfdeth the Equtnoctiall in rigyt ſpherical Angles. Che 
8ther oblique oz declined Pozizon haue the, vuto whom the 
Pole ofthe Moꝛzld doth rife aboue their Boztzon. This Bo⸗ 
rizon is alſo called oblique, becaute it dinideth the Equtno⸗ 
ctioll in vaequall,(as ahtuſe, vz arnce)'Angles. 
Alſo it is to be duder ſtad, chat the ofthe Hoztzon is 
called Zcnith, 62 the vertical point a rauen, perpendtru⸗ 
larly,d?2 directly ouer our head. hereby ts interred, chat as 


much as the eleuation of the Pole of the Mold aboue the 


Mozizon, ſs much is the dilkance ofthe Zenith from the E⸗ 
quinoctiall. Foz the Zenitb by ail his parts is dittant from 
the Yozizva by aiattie degries. Aud all other impediments 
exclude e euer ſe halfe the Beaten: And in as muth 
as aap Hall palle from the Egutnotktall towards the one 

Dole dz the d „ls much falleth the Hoztzon under oz hes 
. 


Fit b& rated abo the zer Pom, us 
thall appeare by a demouffracion ia the end of this Chapter. 
C 3 This 
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this Yozizon is dinided by the Peridtan into two equall 
parts: that is to ſay, the Eat and WefF parts of the ſaid 


Þo2izog. The Eaſt part is, where the Hanne and starres 


begin to ariſe to vs, and appeare ia our fight: the UWeft part 
is, whers the Dunne aut Starres doe ſet, and begin to be hid 
out of our ſight, vader the ſaid Pozizon: mozeoner it is to 
be vaderffod, that there be two manners of the Eat and 


Weſt, that is to ſay, the true Taſk and Weſt, oz the vu» 


true, The true Caft, is the point in the Caſt part of the 
-Do2:z9a, where it doth cut with the Equinauiall : (oz when 

the Sanne is in the points of the Equinoctiall, then he ri⸗ 
ſeth in the point of the true Taft. Aad likewile is to bee vn⸗ 

der ſted of the point of the true Mett, to be in the Meoſt paxt 
ol the Hezizon, where the Cquinoctiall doth cut with the laid 
 Pozizon. The vatrue Taff and Mek is variable, atcoz- 
ding as the Sunueriſety and ſetteth daily in diuers paints 
al the ezizun, which is diſtant from the points ol the true 
Cat and Weft, ſomet imes moze to the Nozthward , and 
ſometimes moꝛe to the South: which ſaid diffance of the 
Hunne, Poze, oz Starres riflag from the true Cat oz 
Meſt, is called the amplitude thereof: fozloke how many 
degras that the Dunne,Poune ez Þtarres riſe oz ſet, epther 

tothe Na2thward ez Sonthward of che true Gaft auvWeff, 


ſa much is the amplitude thereofſaidto be. From che Pozi⸗ 
dan is accounted all degrees of Eleuation oz Altitude to- 


wards the Zenith, alſo vpon the Yozizon are diffinguiſhed 
ths 3 2. points of the Pariners Compaſſe, of which moze 
particularly is afcerwardſpoken: and foz the better explai⸗ 
ning ot the ſaid B92izou Circle, behold this Figure, where 
von ſee, that wheu the two Poles are inthe Yozlzoa, then is 
the Equinadiall in the Zenith oz right auer your head, and 
then are both the Poles in pour ſight : but if you depart from 
the Equinoctiall towards eyther of the Poles, then loke 
hom much your Zenith is from the Gquinoctiall, ſo much is 
the Pole eleuated aboue your Pozizon, as chisfaid Figure 


CHAP. 
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C H A P. X V. 
Of the Foure leſſe Circles. 


Auing intreated of the fire biggeſt Ciriles, it remai⸗ 
neth to ſpeake of the fonre leſſe Circles. 

A leſſe Circle (as wis bane ſaid befo22 ) is that, whoſe 
ſaperfi:iall diuideth the Spheare into vaequall parts, not 
paſſing by the Center thereof. And of theſe, two are aas 
med Tropikes, ſo named 2 rope the Greeks ad, nou 

4 Jat⸗ 
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ſtgnifieth enuerſion, becauſe the Sunne comming to any of 
theſe Tropikes, is coauerted and turned toward the Equi⸗ 
notiall. Theſe Tropikes, are deſeribed by the motion of the 
fir ſt moneable, with the points ofthe Holſticials: che one 
with the begianing of Cancer, and this is talled the Tropike 
of Cancer, o Eſtiuall, o: Summer Tropike ; the other is de⸗ 
ſer ibed with the beginning of Capricorne, and is called the 
Tropike of Capricorne, 02 Piemall oz Winter Tropike. 
This is to be vader fwd, to be iu reſpect of bs that inhabite 
the Noztherne parts. Thele two Lropikes and the Polar 
Circles,(whereof J will ſap moze hereaſter) are called Pa- 
ralols, ſa named, fo2 that they are equally diſtant, by their 
eircumferences one from anot.jer, aſwell as fram the Equi⸗ 
noctiall. The Bolar circles are deſcribed in this manner: 
that as the Zadiacke declineth fromthe Equinoctiall, ſa dos 
the Poles of the Zodtacke decline from the Poles of the 
Mozld. And as the eighth Spheare is moued at the motion 
of the firſt moneable, ſs ſhall che zsdiacke moue, which is 
part ofthe Spheare. And the Zodiacke being moued, his 
Poles ſhall likewiſs moue about the Poles of che Moꝛzld. 
And as the Poles of the$odiacke ars diſtant from the Poles 
of the Wo3ld 2 3 +begres-anda halte (which is as much as 
the greateft declination) they ſhall deſcribe certaine Circles 
diffant from the Poles of the Mozld, in the ſelle ſame 2 23. 
degrees, and a halfe: theſe Polar Circles take their name oz 
dominion of that Pole of the Mozld, that is moſt ne&re vnto 
them, and therefoze is the one called Artike, and the other 
Aacartike : the Artike is the Noth Pole, being that which 
is apparanc to thoſe which are to the Nozthward ofthe Equi⸗ 
noctiall,and the Antartike is the Douth oz oppolite thereto, 


CRAP, XVI. 
Of the fine Zones. 


Toe ancient Afronomors- diuided che @pheare. inte 
 fine-Zones : the firſt from the Pole Axriks, tothe Cleo 
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cle Artike. The 2. from the Cirele Artike, ts the Tropike of 
Cancer · The 3 · it om the Tropike of Cancer, to the Zropike 
of Capricorne, The 4. c om the Cropiks of Capricorne, to the 
circle Antartike:the 5. x om the& ircle Antar tike, to the Pole 
Antartike. t che ſe 5. Zones thep haue certain knewledge, 
that 2. of the Poles were vahabitable fozertreame cold:and 
alſo that the burat Zone called Torrida Zona)whereby ths 
Sanne palleth by the miodeft of chem, ſhould be vnhabitable 
foꝛ extreame heat. That from the Tropike ofCapticorn, bnto 
the circle Aatartike, they called deſart, becanſechep knew 
not that it Was inhabited. And this our Zoue, that is, from 
the Tropike of Cancer, to the circle Artike.theꝝ called inha⸗ 
bited oz habitable : and to haue mozoe pevſent Knowledge 
hereof, it is to imagine, that the Earth is diuided pzopoztio⸗ 
nally into ſiue regtons oz poztions, which anlwer dfrectly to 
the ſaid fius Zones, as ſaith the Poet Quid in this Uerfe : 

T otidemque plage tellure premuntur, (That is) 
And fo many R gions are on the Earth beneath. 

Euerp oftheſe Kegious oz poztions ef the Garth, is ſituate 
vader oye of the ſiue Zones afozeſaid. But whereas certain 
men of authozity haue moued the queſtion, whether the 
Earth vader the Zone, from the Tropike of Cancer, to the 
circle Ancartike,is deſart oz no; Prolomie and the Aﬀrono- 
mers alfrme, that it is vapeopſed.WBut Ariſtotle and Ouid in 
the ſecond of his Metamorphoſis: Plinie alſo aad lohn de ſacro 
Boſco, affieme the contrary t as foz the moze certainty there- 
of, we know the experience of ſuch as go and come daiſpfrom 
thoſe parts.-Mozeoner then this, we kuow that chat Land is 
not onely well repleniſhed with people of god co2pozature, 
and of white colour, but the ſame to be allo very rich in gold. 
Foz they that ſaple to the Eaſt Indies, touch in the Cape of 
Buena Speranza,03 Caput bone Spei.mhich is in this Zone. 
Likewiſe the Land of Brafile, andthe confines of Rio de la 
Plato with all the Coaſt vnto the Straights of Magalanes, e- 
uen vato 54+ degrees Donth. This Land was diſconered 
by Magalanes, iu the y&rs 15 20, 93 1521 » where h that is 


now 
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nw well knowne by ſight, whereof Ptolomie had uo knows 
ledge by heare-ſay. The burnt Zone (called Torrida Zona) 
they alſo deſcribed to be vnhabitable, by reaſon of the great 
heat thereof, as Ariſtotle, Plinie, and in manner all other an- 
cient Authoꝛs affirme, whereokthe Poet Virgilwgiteth thus, 

&1nque tenent Calum Zone, quarum Vna coruſco, 
Semper ſele rubens, c; tarrida ſemper ab Igne. 
Uhich in the Englich toague is thus much to lay in effect: 
In Zones fue, the Heauens contained bee, 
Whereof cke one with burnirg Sunne is red: 
Seorehing the Earth ſubiect to his degree, 
That for the heate thereof it is vnhabited. 
Likewiſe Oaid in his Metamorphoſis, toucheth the ſame, 
ſaping: | | 
Duarum que media eft, & torrida ſemper ab igne, & c. 

Pet that the burac Zone is iahabited, and well repleniſhed 
with people that liue there, wie know ſo certainelp by the 
number of them that daily paſſe to and fro from the Indies, 
that, to ſap any thing to the contrarv, it ſhould be a maniteſt 
errour, and therefoze it is greatly to be maruailed, that cer 
taine wiſe men haue affirmed theſe parts to be vnhabitable; 
whereas neuertheleſſe they had knowledge of Arabia Felix, 
Ethiopia, Taprobana, and diners other Regions fltnate vus 
der the burn! Zone. Plinie W2iteth, that a Ship came from 
the Sea of Perſia by the Ocean, round about Æthiope, and 
Lame tothe Pillars of Hercules, which is now the Citie of 
Cadiz where at this pꝛeſent J wit this bztefe Treatiſe. 
They ef Guinea, Calicut, Gatigara, and Malaca, liue all vu⸗ 
der che burnt Zone, and many o them line very long: Aud 
doubtleſſe, manp things aught co perſwade bs, that vnder the 
burnt Zone, the Earth is furniſhed with all things pertai- 
ning to the life of man: foz that in that Region, 02 poztion of 
the Earth, is in a manaer continuall Equinoctiall, o2egualt- 
tie ol dayes and nights, whereby che coldneſſe of the night 
doth ſufficieatly cemper the heate of the day: againe, they 
that inhabice vnder that Zone, haus two Summers aud 
two 


a a A 
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two Winters in the rere: whereby is concluded, that the 
ancient Authoz2s erred, not onelp in affirming this Zone to 
be vahabitable,by reaſon ofthe great heat cherof, but in like 
manner erred, in affirming the Zons that is betwerne the 
circle Artike, and the Pole Artike, to be aiſo vnhabited by 
reaſon of great cold. The contrary whercof,-wee may well 
aflirme, knowing as we know that Jlaud,with part ol Goth- 
land, Norway, Rutha, euen to the Latitude of 7 1, degrees 
Nozth, and diuers other Lands are inhabited and well peo- 
plzd. Foz the better explanation whereof, behold this fol- 
lowing poztrature, which plainely diſtinguiſheth euerpone 
of the ſaid fiue Zones in his particular place. Thereft are 
inſerted in a Table at the end of the next Chapter. 


FE POLE 


2— 'ARTIKE 


L-DEZONER 
CIRCLE | AETIKE 


» HABITABLE ZONE > 
THE TROPIKE 
TD OF CANCER. \ 
Vs 3 

N 

* & 
THE EQVI 1 
| NOCTIAL I. INE 
2 


| Ve 


THE TROPTKE | OF_CAPRICORNE; 


"HE DESERTE ZONE 


CIRCLE AN'TARTIKE | 
X COVLDE Z ON 


, +» 


ANTARI IK 


CHAP. 


THE. POLE 


therein, 


And more it is 
now experi- 
mentally foũd 
that though 
not for ſenſible 
yet for vitall 
Creatures, as 
Beares, Foxes, 
&cc. it ia diſco- 
uered to eigh- 
ty two degrees 
and vpwards, 
euĩdent by the 
notable and 
profitable diſ- 
couerie of 
Greenland, 
Anno 161 I. 
and ſi ce con- 
t inued further, 
wich excraor- 
dinary op: 3, 
which 60 
grant way to 
his glory u abe 
a knall pc iod-⸗ 
to the go d 
content of the 
worthy Ad- 
ucn:urers, 
which for 
neere forty 
yeates h1ue 
ſpent money 
and meanes 


us | The Art of Nauigation. 


CuaAP. XVII. 


Of the Longitude and Latitude, and ef the proportion which 
the leſſer Cireleꝶ haue to the great Circle. 


T Spheare oꝛ Globe of the Earth, is alſo dinided in 
bzeadth and in length. The bzeadth which is called Las 
titude )is by degrees ofthe Meridian: foꝛ from the Equinoc⸗ 
tiall to epther of the two Poles, is 90. degrees. The length 
(which is called Longitude) is by the degrees of the Equi⸗ 
noctiall, which is diuided in 360. degrees. Toe ſirſt degre of 
Longitude doth begin at a certaine Meridian, which paſſeth 
by the Jlands okthe Azores, called the fixed Peridtan, and 
the oꝛder of thenumbziag of the ſaid Longicude, is alwapes 
towardthe Taff. By cuery degxce of tho ſaid Longitude, 
in the Cquinoctiall, may be vnderſtod a great Circle, 
(called Meridian) to paſſe. each one of them paſſing and mee- 
ting in the Poles ofthe Moꝛld, ſo that the ſaidgreat Circles 
92 Peridiaas do diuids euerp paralel oz leſſe circle, pꝛopoʒ⸗ 
tionally into 3 60. degrees: but we mut not vnder ſtand theſe 
degrees to be equall( that is to ſay ) as great in one Circle, as 
in auother:foʒ the greater the Circle is, the greater is the de⸗ 
gr init: and the greater the paralell is, the ne&rer it is vu⸗ 
to the Equinoctiall Lins. Euer degrer of the Equinoctiall 
conataineth in Longitude 6. minutes: ſolikewiſe it is to be 
bnverff®d ofthe degrees or Latitude, which be dinided each 
oue into 60. minutes of latitude, becauſe p degrees c minutes 
in the great circles, do not differ in their bignes the one from 
the other: hut the degrees in the paralels, As they are diſtant 
krom the Equinoctiall, and come nere to eyther of the two 
Poles, they diminiſh conſequently, ſothat one degree in the 
paralell of 7 degrees of Latitude, doth make in quantitie 
but 59. minutes, and 33. ſeconds ofthe Equinoctiall circle, 
and to one degree in the Paralell of 1 2 degrees of Latitude, 
goeth but 58. minutes, and 4 1 ſeconds of the Equinoctiall, 
and to one degre in the paralell of 16. degrees of Latitude, 

there 
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there goeth 57. minutes and 41 ſeconds, and ſo diminiching 
till you come to the Poles,ſo that in the paralell of 60. de⸗ 
gros, ons deare is but halte adegre of the Equinoctial, and 
that you may know how many minutes ofthe Equiasctiall, 
make a degre& iu any Paralell, betwixt the ſaid Eguinoctial. 
and either of the Poles, behold chis Table following: ths 
fir ſt Columns whereof, ſheweththe degrcs of Latitude, 
from the Cquinoctiall coward the Pole, the next two Coy 
lumaes ſhetses, the firſt the minutes, the ſecond the ſeconds, 
aafwerable to a degree of longitude inthe ſame Latitude: 
Againe, the 4-Columae are degrees of Latitude, and the 5. 
and 6, minutes and ſecondt aufwerable ts a degree of longi⸗ 
tude, and ſo conſequently cuerp 4. Columne degrees of lati⸗ 
tude, and the two next minutes and ſeconds of a dear of 
longitude in the lame paralell. 


— 
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Cua?®. XVIII, 


Of ehe Circuit or Compaſſe of the Earth and Waters 
according to the opinion ofthe ancienc 
and latter Authors. 


T map here appeare to be neceſſary foꝛ our pur pole, to de⸗ 
clare what ſpace of the (uperfictes ofthe Earth, oʒ Mac er, 
the ancfent Mꝛziters did ſuppoſe to anſwer to one degree of 
a greater Circle ia the Beauen:foz in diners Countries they 
dled to count by diners (a2ts oz manner of meaſures: as the 
Lat ines counced by miles, the Greekes by furlongs, the Spa- 
niards and Frenchmen by Leagues, the Egyptians by ſignes 
o2 markes, and the Per ſians by Saguas. But they all agree, 
that fonre graiaes of Barly make a fiager bzeadth, ſoure figs 
gers, a hand bꝛeadth, ſoure hands a ft, ſiue fot a Geomecri⸗ 
call pase( foʒ two ſimple paces make flue fest.) Alſa 125 · Geo⸗ 
metricall paces, make a lurlong, eight furloags one mplo. 
which is a thouſand paces,and thz miles one League. Jt 
Germanie thep make Leagues of moze fat, and in ſome plas 
tes moze then in other. Ja France, they connt thirty Leagues 
to one degree. The Spaniards count ſixtne Leagues and two 
Terces, and ſeuent eus and a halfe foz a decre& of che great 
Circle:this difference, p one League is bigger then another, 
may come hereof, that one Barlp cozus is bigger thea anos 
ther. But to our purpoſe, let bs giue to euery League thzie 
thouſand paces, and to cuery pace 5. fot, and ſo ſhall enery 
League haue 15. thouſand fot. Ja the Car des of the Sea, 
that haus their degros of 15. Leagues, and two Terces, wa 
ſay, that of theſe, the round nelle of the Land and the Mater 
t ontainech fir thonſandleagues. And in the Cards that haue 
leauenttens leagues and a halfe fo: adegree: Of tueſe wi 
ſay,that it containe:h̊ ir thouſand and thꝛee hundzed Spaniſh 
leagues : and of Cugliſh leagues the whole circumference 
is 72 00. by which wholoener is doſirous to know the Dia- 
meter of the whole body ofthe Earth and Mater, xnow that 
the uvreſf pꝛopoꝛtioa that hath hitherto hin found of a Dias 
meter 
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meter to his circumference, is as 7. to 22. therefoze it pon 
ſay by the rule of pꝛopoʒtion, if 2 2. giue 7. what ſhatl 7200, 


giue 7 the Quotient will be 2290. 11. leagues: fe2 the whole 
Diameter ofthe Earth and Mater, halfe whereof being 


2245 0:3 is the Demidiameter 02 diffance fr; e (uperfi- 
cies ofths Garth tothe Center thereof, e Y 
SIE CEN 
CAT. XIX. <9 SPY | 
Of che ſeauen Climate © == 
RS 
art of the 


TY ancient Authours did alſo dinide th 
Superficies of the Earth on the Nozvh ide of the E⸗ 
quinoctiall > which they ſuppoſed to be moſt habitable, into 
ſeuen Climates, wherein they did fünde to be diners condi⸗ 
tious and cuſtomes of men, and diuerſities of Beats, and 
ofother natur ali things: the which things they perceined 
ts haue a dinerfitie in the Countries, as where the dap ol the 
ene dis ture ale oz differ,aboue the dap of the other by halle 
an houre, ſs that the ſpace of the ſuperficies of the Earth, bes 
twe&ne twoparalell lines, wherein the longeſt dap doth in- 
creaſe 03 differ by halfe an houre is called a Climate. The 
plate where theyſuppoſe che firſt Climate to begin, is di⸗ 
ant in Latitude com the Equinoctiall by r 2. degres, and 
45. minutes, where the longeſt dap is twelue houres, and 
fozty ſiue minutes, and the place where the ſeuenth Climate 
doth flaiſh, is in the latitude offiftie degrees, and thirtie 
miautes, where the longeſt day is 16. houres and 15. mi⸗ 
nutes, ſo that the tacreaſe of the longeſt day in the end ofthe 
ſeaueath Climate, doth exceed it ia the beginning ofthe fick 
Climate by thzœ houres and a halte, and the whole to npaſſe 
of the Earth, with all the leauen Climates, doch containe in 
bzeadth 3 7. degrees, and 45. minutes, but their length is 
ſuppoſedtoeptend to 180. degrees of longitude. In that 
manner, a Climate, the nerer it isvato che Equinoctiall, 
the moze it contatacth of theſuperficies of the @arth,becauſe 


ide paralel Circles,the nerer they be vaco the — 
| tze 
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the greater is the compaſee of the Garth which they make ia 
leagth : and the leflec che compalle is, the n&rer they be 
vats the Poles,as doth appeare euideatly by the Peridians 
where thep doe all conturre, and meet ia the Poles, their di⸗ 
ffances Waring continuallp leſſer and leſſer, the nerer they 
be vats the ſaid Yoles, ſo that the nerer the Climate is Vnts 
che Pole, ths leſſer it containeth ol mples in the length. Ju 
like manner ſhall yon baderſtand, that greater is the bꝛesth 
of the fir ſt clime, then of the ſecond, and the ſecond then the 
third, and like wiſe of the other. Foz in how much the moze 
from the Cauinoctial pou come nere to the Pole, ſo mach the 
moꝛe is the Spheare oblique o2 crœoked, and conſequentlythe 
day increaſeth moꝛe. Bp reaſon whereof, in lefſs ſpace is 
found the iner eaſing of halfe an hours, in which the Climate 
maketh difference, and doch vary. Wlhich thing ſhall be mozs 
manifeſt to him that beholdeth the Latitude of them all, as 
map appeare by the Table here following: In which von 
may ſis the houres, which ths greateſt dap concainerh of cues 
ry Climate in his beginning, middeſt and end, with alſo the 
eleuation otthe Pole, oz diſtance from the Cquinogiall, and 
Alſo the degrees of latitude, which euer Climate containerh, 
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The firf Climate is called Dio Meroes, Meroe is a Citie 
of Aff icke. vader the burnt Zane, on this five the Cguiaocs 
trails I 6.VLgras. 

The ſecondzis called Dia Siena: Siena is à Citieinthe can: 
fires of E:hiop:, where there is a well that ſheweth the 
Zuumer Dolffictall, becauſe that place is vader the Circle 
of the Tropicke of Cancer, and tho Pun ſ&metch to ſtand dis 
realy aver that place at midday of:be Solfticial!,whereby 
the well is thea very clere, and hath in it no ſhadow at all, 
— - Poet Lucan maketh mentionia Farialia, where he 
ally; 

Vmbras nuſquam flectentes. 
Chat is to ſap, Shadowes no wheres reflecting, 
The third is,Dia Alexandros: Alexandria is a famous Ci 
tie in 4 Fcicke,builded by great Alexander, and is the chicto 

Citie 02 þ oe x of Egypr. 

The 4. is Dia Rtodos: Rhodes is an Jland of Aſia the leſſe, 
where were ſometimes te Knights ofthe Rhodes, called 
the Raights of the ozder of Saint lohn oz Knights of leruſa- 
lem, wha were dzfaen from theuce, when the land and Ci⸗ 
tie was taken by Sultan Soliman, the great Turke in the 
pœre 1522 Philip Vrietio Frenchman. being then Grandma⸗ 
ſter of the Rhodes, within this fourth Climate is the Citie 
of lerulalem, within the Boly Lend called Peleſtina, and alla 
a great part of Spaine, with many other Pꝛouintes. 

The fift, is Dia Romes Rome is the moſt famous Citie at 
Italy, auo moſf natozious of all Europe, ſometimes ihe head of 
the Meld, Doininatric of Hatious, and RoW the Se of the 
. Biſhop of Kone. 

Theſirt is, Dia Poriftkenes: Boriſthenes is a great River 
of Scvthia the f urth arme sf the Kiner Iro. Jt falleth into 
the Sea Eux num: and where as all other Kiuers of 5cyrhia 
are traubled, this isci&re and faire, alſa whs'rſome to bes 
dzuake and fall of Fiſhes, 

The ſeucuth Climate. is £3lled Dia Rifcos The Maun⸗ 
taines called Rifei, are — in the part of Eure pe, calie d 


Paraauia. 
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parmatia and are continually tauered with Buse. Out of 
theſe ſpzingeth the Riner Tanais; well knowne in the wo 
by fame. When it is witten with ph. it is the name of cer - 
tatae Pountaines of Arcadia. And here ought we not to be 
ignozant that whereas the Authours aſigued onelp ſeauen 
Climates, they might haus made many moze: And foz that 
they indged the part ofthe Pole Antartick nat to be inhabi⸗ 
ted, they affigued no Climat es thereta. 

To theſe leauen Climates, the later Coſmographershaue 
added two moze, which they call the eight and niuth, begin⸗ 
ning where the ſeauenth Climate ends, and continuing ts 
fifty fine degrees, 34 min. of Latitude, the eighth Clime paſ- 

ling though Meotis, and the ninth thꝛongh Denmarke. Both 
whieh Elimates are hereunts added with the length of the 

longett dap, and the eleuation ofthe Pole, both ac the begin- 
ning, middeft and ead ofthe ſaid Climes. Julike manner 
deſcribing Peridionall o Sonch Climates,we call them by 
the ſelle kame meanes, as we did the fozeſatd Dopcencrianall 
o: NozthClimaces , ſautugthat it is neceſſarp to put befoze 
euer ol them this Greke pꝛepoſitton Anti. which inthe La⸗ 
tine Tongue fignifieth Contra oz Contrarium (that is) con⸗ 
trary oz again. So that as we named the fir ſt No2th Cli⸗ 
mate, Dia Meroes, we muſt to the firſt of the South adde this 
wozd Anti , and ſo ſhall the firſt South Climate be name 
Anti Dia Meroes; Che ſecond, Anti Dia Sienes, and (s fozth 
of the other, às is ſeene in the Figure here following. 
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CHaP. XX, 


Ofcertaine Principles that ought to be knowne 
for this Science. 


Htreating of the Sphere, we haue ſpoken of Circles,Cirs 

comferences Centers, Diameters, L ines, with ſuch other 

wo2ds appꝛopziate to this Science, the which what theyars 

it is convenient further is detlare. 

A right Line, is a chozt Extention from Point to Point. 

Au Angle is the touching _ iu ans laperficies, whoſe 
2 conch 


I 


— — 
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touch ſhall nat bee direct fo2 if it be, it ſhall he a tine, and not 
aa Angle. Soli is abodie, which by Diufloas hath le gih, 
bꝛedth and depth. 

A Circle is a plaine figure contained vader a line, dꝛabun 
inco npaffe, in whoſe midſt is apoiut oz pꝛick, fr om the which 
ail right lines comming f92th to the circular line that com 
pal: th it about, art equall. 

The Cirtumfereate of a Circle, is a Line, that contat. 
neibihe Circle that is tomeane ) that liae tothe which all 
rig dt lines that pꝛoctedframthe Center ofthe Circle, bntoit, 
are equal: any thts is callev the rousdneſſe of the Circle. 

Tye Deater of actretg,ts rat point oz pꝛicke from p which 
all rtg5t tines bor pꝛocced buto thectreuuference,are eguall. 

ge Diameter of a circle, ita right line, which paſſing by 


the Center of the Circle, and extending his ends to the cir⸗ 


cumſerence, deuideth it in twobel'es. f 
The haife Circle, is a piaine figure, contained betweene 
the Diameter of the Cirele, and the halle circumference. 
Zenith is a point oz pzicke imagined in the Meauen, di⸗ 
rectly oucr the top of any thing, as if wee ſhould imagine a 
right line to paſſe by the Cent ex ofche Garth,exrcendedfrom 
thence directly to Peanen, and paſſing though the feet and 
head ofa man ſfanding vpzight, lo that the extreamities oz 
ends of this line, ſhould reach bnto, and tbuch che circumte⸗ 
rence ofheauen: then the imagined point oz pꝛick ofheauen, 
where the end oftheline toucheth, is called Zenith,oz point 
of che head, oz birticall point: theſame is to be vaderſtod of 
a Citieo2 any other thing, when weſpeak of þZeaichtherof. 
Ectentrieke is a Circle. which hath his Center dittant oz 
diuided from the Center ofche woꝛld, and is diſcribed in the 
Peauen of the Sun, imagiaing au ine from the Center of the 


Eccentricke, to the Center ofthe un, making a complete 


reuslusion at the pꝛoper motion of the Dun, in the other 
Meauens, imagiaiug a line from the Ceater of his Ecten⸗ 
tricks , to the Ceuter of his Epicile, and being moned a 
Whole reuolution at tbe pꝛoper utotionu of the Epicicle. 
The 


* 


— 
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The Epicicle is a Circle oz little rundellfiec in the depth 
of the Excentricks : in which the Planet fixed, and utere to 
bis Center, is moued circularly. | 

The Auge is a point in the circumference of the Eccen⸗ 
cricke, utereſt vnts the Firmament, 03 it may beſaid;that che 

uge is a point fartheft diſtant from the Earth: Aux in the 
reeko Tongue is as much to (ay,as the greateft Lougicude 
oz the greateſt elenation from the Garth. The 
Oppoſits of Auge, is another poiut in the 
circumference of the @ccentricke, 
nter eſt vutothe Earth, and 
fart heit diffaut from 
the Firma⸗ 
men. 


Here endeth the firſt part. 
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Entreating of the Motions of the 
Sunne and the Moone, and the 
Effects cauſed thereby. 
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Of the Courſe of the Sunne in the Zodiacke, and the 
Effects cauſed by the ſame. 


Ee haue b2iefly ſpoken ofths 
| Sunne and of the other Hea⸗ 
uens : But fo2 as much as the 
Sun muſk be our marke, guid, 
and gouernour in Nanigation, 
wherof we intend to giue per⸗ 
fed iactructions, it ſhall be nes 
8 a) || ceffary, eſpecially e pꝛeciſely 
Sa Az to declare the conrſe and mos 

Pa gw Mp | tions thereof. Therefoze ( as 

_— =—= we haue ſaid) the Dunne is 

moued vader the Zodtacke, and vpon his Poles in the line 

Ecliptike, paſſing by the 1 2+ Signes, beginning in _ 
degr 
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deare of Aries, where hee makech Equinox that is to ſay, het 
maketh the dap equall vato the night in all places. Then from 
Aries he entreth and mouth into Taucus, appzoching nerec 
audugrer vato vs on the Nozth part, whereby the teagth ot 
the dapes areincreaſed with-vs, and the aights are ſheztned. 
Then entreth he into G-mini, and from Gemini, into Can» 
cer, where in the heginaing of the firft degre, he makech 
Doifice, and touchech the Dummer oz Eſtiuall Trepicke. 
and then ars the.daves longeſt with vs, and the nights tho2s 
tek. Then decliaech he as farcher from the Egainoctiall, bus 
returning coward it, paſſeth by this Signe, ſhoztning 
che dapes to vs, and lengthing the nights. From this 
Higne of Cancer, it entreth into Leo, and paſſeih 
by it into Virgo, and by it entreth into the für de⸗ 
grœ at Libra, where he is in the Equinoctiall, and then 
be maketh the other Equinox, (a that che night is then equal 
vnto the day oner all the Wo21d : And paſſing by this Sigue, 
goeth decliging from the Equinoctiall toward the Pole An⸗ 
tartike, tacrcaſlag the nights to vs, aud ſhoztning the dapes. 
and ſo sutreth into Scorpio, and fx om thence iato Sagitarius 
And paſling by it. entreth into the fir degree of Capticormts 
dhe Hiemall oz 4WiacerZropicke, and then are the loageſt 
nights vats vs, and the ſchoꝛteſt dapes. From heute he retur⸗ 
neth toward the Egnidaitiall, ſhoztning vnto vs the nights, 
and leugthning the dayes. He palleth by this Signe of Capri- 
corne, and entreth into Aquarius, audpaſſiag hy it, entreth 
into Piſces, and paſſing from thence, returneth to his firſt 
point of the Equinoctiall of Aries, where he began. Herehp it 
falloweth, that as the Duinegoeth the halfe af the Zodiacke 
ou this part of the Gquinadiall, and the ether halle onche 8- 
cher part ofit, and in theſe haltes hach diuers detlinations, is 
cauſed the increaſing oz vecreaſing of the dapes and nights, to 
one moze, and to another iefs, accoꝛding as euerp one with 
his Hozizou diſcoue reth of the courſe of the Dunne, by the 
Attele 02 much that he is departed oz diſtant from che Equi⸗ 
nottiall, os as rhe Pole is rayſed aboue his 3)oztzon : ſo that 
when as tathem that are W part of the Equinodiall, - 
4 
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the longelt dap, and the ſha:teſt night: euen ſo to them on the 
other part, is ttze lougeft night and ſhozteſt day. Aad contra⸗ 
riwile, when vato vs is the ſhoꝛteſt day, vuto them is che lon⸗ 
geſt, which hall further appeace by euideut demonſtrat ion in 
the laſt Chapter of the third part. : 

The diſcret Reader thall here note, that the Sunne is 
not moned regularly in the Zodiacke, making ſo much by 
his pzoper motion in one dap, as in the other, becauſs his re- 
gular motion is in reſpect of the Center of his owne pzoper 
Sphere 83 ©zbe, wherein he is moued, whole Center is di- 
fant without the Center of the Wozld, toward that part of 
Cancer, fo that the greater part of his Dzye Eccentrick, is 
toward the Septeatrionall part, where the Dunne paſſing by 
the Sepcencrionall Sigaes , is moze diſtant from the 
Earth, aad hath moze to goe of his Oꝛbe Geeentrick», then 
being in the South Sigaes:fo2 paſſing by the Nozth Sigues, 
bs tarrieth nine vayes moꝛe, to diſcribe that halfeofthe Zo⸗ 
diacke, then the other halle toward the Sauth part, and fo3 
that cauſe the Sunne is moze ſwifter ia his mation in the Z8- 
diacke one time theu another, foꝛ his motion in ons day in the 
South @igacs, fhallbe greater then it is in one dap iu the 
Nozch Sigues, as ſhall appeare iu the Table that followeth, 
whole bie is, foz che finding of che motioa, and true place of 
the Dunne in che Z2diacke foz euery dap of the pre. And 
hereby it followeth of the laid vaeguall mouing of the Dunne, 
and by the obliguitie of che Zodiack, certaine dayes of Wins 
ter, with their nights, ars loager then certatne other of Samus 
mer with their nights, that is co ſay, that the dap naturall 
in the Winter, doth ſurm ount that in the Su nmer, becanſe 
che right aſcention, which anſwereth to one dapes motion of 
the un ie, beiag ia the South Signes, is greater chen the als 
cenſion fo one dapes mauing being in the Rozth Signes. 

Ot this inequalitie of dapes and nights thzonghout the 
Mold, it is moſt euident to thoſe that trauaile in farre Counu⸗ 
tries: foz wee ſe plainly, that vader the Eguinsatall, che 
dapes and nights are of an equall length at all times, but de⸗ 
parting com the ſaid Tquinaaiall towards epther of the 
Polos, 
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' Poles, the dapes are longer in Summer then in Uinters 
and the nights longer in Miater then in Summer: ſo like⸗ 
wiſe the further from the Equinoctiall, the greater is tho ine⸗ 
qualitie, notwichſtanding, ſo as the length of the night in 
' Winter doth counteruaile the length of the dap in Sammer : 
foz we le& by experience, that vader the Eqainoctiall, the 
dayes and nights are alwayes twelue houres a pxce, vnder 
the Tropicke the longeſt day is thirtene houres and :. in 
Dummer, and the longeff night thircene houres and. in 
Minter. In the South part of Spaine the loageft day in um- 
mer fourteene houres and . and the longeſt night in Winter 
as much. Mere in the South part of England the longeſt day 
in Summer, ſixtiene houres and ſomewhat moze, and the 
longeſt night in Minter as much, and ſo couſequently, the 
farther from the Equinoctiall, the inequalitie of the dayes 
and nights increallag moze ſwifter, inſomuch that far Nozch 
02 South they cãaot count the length oftheir daies by houres 
and minutes, but firſt by dayes and houres, then by wakes, 
and next by moneths and weeks:and laſtlp, only by moneths : 
koz certain it is, that vader eyther ofthe Poles the day and 
night are againe equall, conſiſting of one dap and one night, 
aud the y&re conſiſt ing offire monecths, which is all the time 
that the Sun is in thoſe Signes, which are on the ſame ſide of 
the Equinottial,e the night being like wiſe sther ſix moneths, 
the Dun then occupying the contrary Signes: and to che end 
that without great labour oz calculation you map know the 
leugth of the dap igeue-yp (enerall Lacicude, Jhaue here au⸗ 
nered a Table ofthe longeſt dap ia each ſenerall Latitude. 
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Length of the Day. 


Months Weeks, ,Daies, Hour. 


ASA „ 
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Me true place of the Sunne is a point oz pzicke in the 
Zodiacke, which is thus found, viz. bydzawing a right 


line 
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line from the Center of the Moꝛld, to the Center of the Sun, 
and carryiag the ſame right fozth vnto the Zodiacke, the ep- 
treme point, oz vtmoft cxrtenfion of which Kine is the crus 
place of the Sunne, which is alſo co be under tod of the 
Mone and the other Planets, which laid place ofthe Bun, is 
to be found diuers ſeuerall wayes, chiefly by che Ephemeri⸗ 
des, as alſo by the Globe, and other Jnſframentcs, of which 
that deſcribed in the ſeuench Chapter here following, is berp 
plaine and eafie, both foz the taſe ofſuch as haue not an Ce 
phemerides, and pet deſire moze eractaeffe then by Jaffru/ 
ments cau he perfozmed: this Table of the Duns true place, 
with the Table of Equationthereto annexed, will very cruely 
ſatisſie their expectations, which firff Table of the true place 
of the Dan, is truely calculated foz this pzeſeac pre 1630. te 
find which true place in any dap thereof : loke in the head of 
the laid Table fozʒ the Boneth, and ta the fir ſk Columme at 
the lett hand foz the Day of che ſaid Monech: and in the com⸗ 
mon Aagle agaiuff the Day and vader the Moneth, thall you 
fad the nu nber in degrees and minutes, with the Digne 
ouer head, that the Dunne pollelleth the 
Day and Moneth deſired 
ia the pere akoꝛe⸗ 
ſaid, 
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Tl of the true place of the Sunne. _ | 
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| A Table of the Equation of the Sunne. 
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But if you delire the trus place of the Dun fo any other 
pitre afterward, ſ&ke in this Table of the Tquation of the 
Sun, fo2 the pere in which pon deſire the true place theres 
of, 2xainft which pere ſo found,ypou ſhall ſ& iu the next Co⸗ 
lume certatae minutes, theſe minutes adde baco the de» 
griæs and minutes found agatnft the day of pour month in 


ble of the Suns true place, and from the to⸗ 
e degre » except onelp in thoſo y 


res a- 
gaink 
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gainſt which befo:e the minutes is ſet a Cipher, and then are 


you only to adde the minutes, without making aup Sub- 
traction. 


CIA. III. 
Of the Declination of the Sunne. 


Ye declination of the Sun is the Arch olthe greater cir- 

cle, which palſeth by the Poles ofthe Wozld, included 
betwene the Equinoctiall and the Zedfacke. And here is ts 
be noted, that whatſoener foure points oz pꝛicks which are 
equally diſtant from the points of the Equinoxes (which ars 
the beginning of Aries and Libra) ſhall haue equall vecli⸗ 
Nations. 

Mhereok it followeth, that the foure quarters of the Zo⸗ 
diacke haue equall declinations. And to auopd p2olirtitte , 
A will adde hereunto a Table of the Declinat ions of onely 
one quarter of the Zodiack, ſo that all having one ſelfe ſame 
manner of Declinations, it mayſerue fo2 all, and the ozder 
of it is this. The Signes whoſe declikation . creaſeth, ar e in 
the head o2 front of the Table, che degrees of theſe Signes 
deſcend by the left fide thercof And the fignes whoſe Decli⸗ 
natian decreaſeth,are inthe (ot ofthe Table, and the degrees 
of theſe ſignes riſe bythe right fide of the lame. The diſpo⸗ 
fition ofthe Table being vader ſtod chen to know what Dez 
clination the Bun hath in euerp degre of the Zodiacke, pou 
ought to know the true place of the Sun as in the Chapter 
paſt is declared )foz the dap ofthe declination which you de- 
fire ts know, and the figne which the Stun ſhall be found in 
that day, ſhall pou ſteke in the front oz fot of the Table. 
And if it be in the front, you ſhall ſeke the number of the de⸗ 
grtes on the left de. And it it ſhall be on the fote ofthe Ta⸗ 
ble, you ſhall ſike it on the right (Me. Then aboue oz vnder 
the ſigne in the front of that degre of the ſaid figne , you 


Hall find 2 numbers, whereofthe fir is of degrees, e the — 
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The Art of eee 


* degres and minu 8 ef des 


ligation the Sun bach that 
dapꝛſuppole the piace of the 
Sun, were the 24 degree 
ok V. che name of the Signe 
ſtandeth at the toppe st the 
Tavle: therefeze Jiſcgk ons 
the 24. degt E, ou the left 
hand and going from thence 
towards the right hand, till 
7 coine right againff /. J 
find the declination to be 
nine degrees 20 min, 
Againe, luppole the place 
of the Sun to be 20 degrees 
of N. the name of tie Bigne 
is at the foie of the Table. 

chersfozc Jſeeke out the 25. 
negro ou the right hand, 
anz going from theace 1909 
warts the let hand, till J 
come right againſt N. J 
ſind the Declination to bes 
14. degrirs 51. min. 

And this is underſtod 
without. hauing reſped to 
the odee minutes abeue the 
degree which the true place 
af the Bun hath. 
| But if pou deſireto beri⸗ 

ie this. moze pꝛeciſelp, note 
he Declination ofthat de. 
arte and ofthe degree fol- 


rence of the Declination from! 


2 —{owing , and take the leſte 
from the moꝛe, and that which remaineth, ſhall be the diffe- 
he one degree to the mn p 
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which differoace ye wal take a part pꝛopoztiouallp, as are the 
miuut es al the place ofthe Dunae vnto 60. And this part of 
minutes muſt be added to the firſt declisat ion of it, if the de⸗ 
tclination increaſe oz muſt be taken from it, it it decreaſe, and 
then that riſech thereof, ſhalt re the bre eciſe Declinstion ny 
chat Signe, degre and minute. 

As foꝛ Example, the 6. of luly,1630, J find the place of the 
Suune to be in 23. degrees 35, min. of S. aud to: 3. degrees 
anſweres 21. degrees, 3 2. min of Declination, and the De⸗ 
clination of 2:4 Degrees, is 21. degrees 22. min, the difference 

4520. miautes then Iſap, bythe rale of 3. if 60. Which is 
oke dogr ie, giue 10. miu. which is the differente of one des 
gte De clination, what giueth 36, which are the odde min. 
ol the place of the Buane, and the quotieat ſhewes 6. min. 
which becauſe the Declination decreaſeth, A ſubtract from 
21. degrees, 3 2. mu. the Declinat ion of 2 3 degrees iuſt, and 
there reſteth 21. degrees 26. min. foz the Derclinatianstthe 
S@aumne,being in 3. degrees 36. min, of S. 
Againe, this pzeſeutyere 1630. the 8. of Nouember tha 
Snaacis in 26. degrees 6. mig. of m. and ta 26, degrees. ot 
m. anſweres 19. degrees 18. min. of Declination, and ta 27. 
degrees anſweres 19. degrees 32. min. of declination, the 
difference is 14. min. then J lap, if 60. gine 14. what giues 
6. the quoticac is 1. which becauſe the declination doch in- 
© _.creaſs, Jadde to 19. degrees, 18. min. it makes 19.degrees, 
19. min. which ts the declination of the day pꝛopoſed the (es 
conds being omitted. 

This would ſuſfice to thoſe that would take the paines to 
calculate, but fo2 that it is ſomewhat tebious, eſpecially foz 
Dta⸗men to and about to calculate at all times, when they 
hall bane otcaſion to vſe the @:1nnes Declination, J bans 
here fet downea perticmar Table of the Suns Declination 
Ffoz euer dap of the moneth, fo2 foure ſcuerall yeres, accoz⸗ 
ding to the true place ofthe @nune fozmerty let dowue. 
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Shewerh the Declination of the Sun for euery Meneth and day 
of the Moneth throughout the yeere. 


Aowing the great vſe, neteſlitie, and benefftwhich doth 
abound to all Sea⸗fariag men, by haning knewledgs 
what Declination- the Sunne makes, from the two E⸗ 
quinectiall points, viz. Y. and =» towards eyther of the 
Poles, that is to ſay, Nozth oz South, as alls conſidering 
that the Table ta ths ſame purpoſe ſet downs befozo in the 
chird Chapter of the ſecond part (becauſe it is calculated, 
but onely fo2 che degrees of each ige of the Zadiacke ) is 
ſome what troubleſoms- to finde, becauſe the true place of 
the Dunne is required, and then to wozks by the Ruls 81 
P30po2tion, which euerp one cannot doe, oz at the leaſt wiſe. 
cannot at all times haue ſa much leifure- therefoze I tax, fo 
the moze taſie andreadie finding of the fozeſaid Declination, 
J hane here gathered a Regiment oz Table, accozding to 
che bef andtrueft Calculaters, who in thoſe dayes finde the 
greateſt Ertentiou. oz Decliaation ofthe Sunne, ts be from 
the Eguinoctiall towards epther ofthe Poles 23. degrees, 
30. minutes,which greate k Doclination oz diſtance,ave cal- 
ted the Tropicgllpoincs of s. aud y. bute whichpokitts, the. 
Duane by his cantinuall mouing in the Zodiacke hauing at⸗ 
tained, returneth againe to the Eguinodiallz. deſceuding by 
the ſame pꝛopoꝛtion of time, as hee aſcended; and ſo from 
thence tothe contrary Tropicke, thereby making the be- 
ginnings of the foure pzincipall-times oz quarters of the 
ptere, that is to ſay, Winter, the Spꝛing, Summer and An. 
tumue, 02 Yarueft : the chicfe vic of which Tables are to find 
the Eleuat ion o2 height of the Poles aboue the Po2izon, tn 
any placs whatſoeuer, being calculated foz foure pres, viz s 
the firft, ſecond, third, and tourth after the Leape pere, be- 
ginning at the pre 1629. being the fir ſt after the lat Leape 
ptere, and may ſerue at the leaſt fo2 20+ pres withour any 
not able err sur. 


The vſe and working whereof ſolloweth after the ſaid Ts. | 
ES. -A 
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How to vic the Sunnes Deelination, to know the 
Poles Eleuat ion. 
Irf conũder, whether che Sun hath Nozth oz oath De⸗ 
clination, which you ſhall know by the fozmer Tables, if 
ths Dunne hath Nozth Declinacion,ſubtraxcho BerivianAl- 
titude thereaffrom 90. and to the refaddsthe Doclination 
ſoz the day pzopoſed : but if the Dunne hath South Decltuati⸗ 
ou, adde ths Decliuation to the YertdianAlticute, the ſame. 
labtrac from 90. the reſt is the Eleuation ot the Pole. &x⸗ 
ample: at London, the 16. of April. 263 2. the Declination is 
Nozth x 3. degrees 47. minutes, and the height ol the Duane 
vpon the Peridian, is 52+degres 15. minutes, which taken 
from 90. reits 37. degrits, 45. minutes, the (ame adds to the 
Declination x 3. degrees, 47. minutes, makes 51. degrees 32. 
minutes, ans ſos much is the height ol the Pale. Againe, the 
21 · o Ianuat ie, the Dunne hath Danth Meclination, 17. deg. 
28. miuntes, and J fiad the Peridian Altitude tobe 21 · deg, 
o. minutes, which added together makes; 8. degries, 28. min. 
the ſameſubtract from 90. degrees, reſts 51. degries 32. min. 
the Eienation afozeſaid. But this is vnder ſtod, when you 
know cercainely on which ſive of the Equinoctiall you ars, ta 
know which, doe thus: if the Danae caſt his ſhavow that way 
that he is from the Equiaoctiall, he is betwixt you and it: and 
ikthe Aunne hauing Nozth Declinacion, gine a Douth ſha? 
dow, 92 Dauth Declination, giue a No2th ſhadow. then is 
the Equatoz b£twirt you and the Sunne, oz you in the Equa⸗ 
toz, oz pou bet wixt the Equatoꝛ and the Dun, to know which, 
adde the decliaation tothe Meridian Altitude, ikit bee lefſe 
then go. ſo mut as wanteth of 90. is pour diſfance from the 
Equatoꝛ, 61 that ſide which the ſhadow ſtriketh, but ik it as 
mount to 90 then are pou vader the Equatoez, if moge then 
90. ſo much as is the oucrpius are von fromthe Gquatoz tos 
wards the Sunne, and then are yau bet wirt the Equato2 and 
the Dunne, alſo if the Meridian Alcitude be equalt with pour 
Zenith, ſo much as is the declination oithe Sanne are pon 
difaucfromthe Cquatog, aa that fide whereiathe Sunne is, 
but if the Sangc haue no declination, then are pou vnder the 
Equinoctiall. 


CHA P 


| CrnaPe. V. 
Of the entrance of the dunne into the ewelae Signes, and of the 
Eq inect ials, and Solſtitials, which diuide the | 
foure times ofthe yecre, 


85 Fthat it is faiv in the Chapter befs2e, it followeth, that 
Oite un entring into the fonte pꝛincipall Dignes, caus 
ſcththe foure times of the pere. Foz entring into Arias, it 
chengeth the time to vs from Minterts the Spaing⸗time, 
and entring into Cancer, it changerff tie time from Spzing 
te Summer: And entring into Libra, from Summer to Auy 
tumne. -Likewiſe entr ing into Capricot ne, it changeth from 
Ancumne to Minter. De that when to vs that be on the part 
of the Nozth, is Summer, then is it Winter to them that 
are on the Ssuth part. Oz centrarpwiſe, being Summer te 
them on the South, it is Winter to them on the Nozth. The 
entrance ofthe Sunne {nts theſe Signes, and all other of the 
Zodiacke, hath not berus euer at one ſelfe ſame time of the 
piere. The cauſe of this is, that the Latine p&re is not equal 
With the mouing of che San ia the Zodiacke, as ſhall beſaid 
iu the 10. Chapter, where we will iutreat ofthe pre. u the 
time that Chziſt our Redeemer was bo2xe, where the Equi: 
Noetals, the one at the eight of the Kalends of April, and the 
other at fine of the alends of October: ſo that they had the 
Equinoctiall of the Spziug, at the 2 5. of March, and the Gs 
quinottiattofFntumae, at the 27. of Scptumber, ag boziteth 
John Bapyiſt Capuano bpon the ſecond Chapter ofthe @phere 
of lohande facre Boſeo. The judged chen the ©vifftcials, as 
that of the Summer, at ths eight day of the Balends of luly, 
which is the 2 4:of:tune: the ether ofthe TWinter,they iudged 
at the eight dap of the Kalends of lanuarie, which is the 25. 
ol December. And here will not J omit te ſap, tow in thoſe 
times thele fonre- dapes (that is co meane, in the 
tws Solſtitials, and two Equinoctials) were celebzated, 
02 did chance foure miraculeus thiags in the 3 
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Foz in the fpzing Equinontiall, which was at þ 25. of March, 
the Sonne of Gad was intarnats, and afterward'bozus of 
ehe Uirgin Marie in th@Solffictall vf Winter, which was at 


the 2/5. of December. Jnthe Cguinocttall of Autummne, hie 


was the 27. ol September, was conte iued blefſed lohn Baptift,' 
ths Crrer and Pzecurſsz of Chziſt, and was bozne in the 
— — was the 2 4+ of lune. Andihis is the 
fixcth Bounsth whereof Saint Like Tpodlidth ths G etl” 
Which thing aild LE „fattaß that 
aint Iohn was bogus n the dapes hegaune to decrenſs, 
and aur Lozd, whey chey beganue to intreale . And tt may 
certainelyſ@ms wozthy to bead inmemozy, chat intheſaig 
Equinortiall 
ted, aud leit the effare of Junoceucie, Abel was ſlaine, M 
ſedech alert Bgead and Mine: Iſaack by Abrakam 
bzought to be ſacrificed : Iohn Baptiſt was bheheaded ar Mi- 
ckerunta, Peter doliueres dut of Pailon, Saint lames dehess 
dedby Herod ths go Thtefe intsyod Paradiſo,” andthi 
dies of man Saints roſe with Chaift+and-whols furchor bs” 
ſireth moze pꝛetiſely to know the encrauce of the Sunn into 
Aries, ànd into the other pzincipall Digues, Wall in the thitd 
part of this wozke in the eight Chapter, finde rules 
ſhaitbzing him to the knololedges thereof: ''Bitto vetur ne to. 
our time, lay, this pzeſent yirdof 163 1. the wanne entrech 
Auto the 10. March, at niere 1. aclogke in the afcernoute. 
Inte v the 10. ol April, at 4. in the mozning. oo 
Jute the 11. df May. 4 4 honres vefoze nne. 


Int s es the 11. of lane, efghthoures alter nens. une 
Juts & the 13. 6f July, befo2e nedne, * TEES THT $27 
Into ny the 13. of Auguſt, at naue. J 


Into the 13. of September, 4. heures befo2e none. 
Juto in che 13. of October, one houre after use  * 
Jato-7 the 12. of Nouember, 4. houres befoꝛe none: 
Into M the 3 1+ of Decem ber, 4+ houres bhefoze naue. 
Into x» the 10. af lanuarie, 6+ honres hefoge none. | 


Jutoxthe 8. of February, at none. 428 
| F And 


frhe Spzing/ ChziSluffered, Adam was dat, . 
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Aud toꝛ to kuow the tertainetime ofthe Suns entrance in- 
to tach Sigue,foz any yore horeafcer,. yau-mult adde fo2 e- 
ubry pure fine hour es, and 49. minutes, which is the nner⸗ 
plus that each pere baths ſa that in foure ptexes it comes to one 
natur all day; which is added to Februar ie, makiug it thereby to 
hane 29 · dapes, which in other y ter es hath hut 28. and then 
ling aus dap hacke agaiue from th pere 1.596. and to that 
. remaingch, adde to the viert 15972 5 -houres 49. miu. 
n g nch mort euorp pere following, which wall be a ter- 
1 8 r fo2 euer. 
"Now you math note, that the degrees andminutes which 
are hers. noted, are pꝛoper ix foz the City of London, whoſe 
ngundes are A5, degties ys · min · aud ii yon desire to aps 
p im fo2 plates moze Eaſtinsto, theals; enory 15. degrees 
rence in Longitude, you muff adde one houre, and if 
taz places-moze Wefward, foz euery 15. degrees difference. 
ofLongicude, you muſt ſubtract one heure, by reaſon of the 
N moniag fcomehs Gaft to the Mes, taz it is cer⸗ 
taine, that mhen with vs in London it is tmelus of the clock, 
to them of Meiſſen, which is fiſtene degrees to the Ealtwary 
of vs, it is one of the clocks. and to them of Forteuentura, which 
are 15. degr ies ta the Welk of vs, it is dut 1 1. of the clock · 
Nov that we haue Rules to know the entrance ofthe un. 
inte the twelne @ignes, thereby may wie allo know. his en- 
traute intathe foure Cardinall 83 Pztncipall Signes, which 
are they that determine and end. the Equinactials and Sol; 
Kicials, whereby are cauſed the fouce times ofthe ars. And 
fozaſmuch as the generall change of times, is by reaſon al 
che dunne, who by his comming are, warmeth: by his re- 
maining, dzyetch: wich his departure,owleth ; aud by his long 
tarrying awap, cauſeth moyfluoſſe, we will wew the qualis 
ties of the pzigcipall - ZWindes, Clements, Regions, Pu⸗ 


mours, amn Ages. n one bziefe Table, and then conſequent» 
ly inan other will we deſcribe the beginniag, midſt and end 
ot the loure times afthe race in 59s ang as in the 
Yeauenly Dignes, 55 
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W en V. 55 
| Ofthe Moone and of her Motions 
FH UG! C9239 


1A e Chapters paſt of this ive Acer We haue Bech 
1d of the Sunne, and of his mrortons/andifieas, as the mot 
noble und pzincipal Auminarie. An this pzolent Chapter wer 
will intreate of the Boone, which is the ſecond Luminarie,al- 
though in the 03der of the Yeavens the is the firff, and neref 
puto vs of all sther Plane te: Siirs . The one there- 
ſoze is & round boby, of heauenlp ſubſtante, ſolid and darke in 
reſpect ot the ſunne, hauiug no pꝛoper light of her owne, but 
by apt to recviue light, _ is moned from the Weft 


* 
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into the Eat, actoꝛding to the ozder ofths Signes,enery dar 
thivtcewe degrees, little moze 82 teſſe', and one what moze 

then ten minntes, by the proper motion of the Beauen oꝛ 

Spbeare,bpon the Axes and Poles of the Zodiacke, Aſap 

moze oz leſle, becauſe chat ouer aud befide the mouing of her 
Deterent oꝛ Circle, which is moned enery dap the afazeſain 
' thirc@ne. degrees, and ten TE — — an 

Snicicte, where 2 Mone isHred: at che Motion whereas 
Lowetimes che is — m0 jg [witcly, and 
 fowly: Reuerthelcfls, 4ccopdiag. 88 her ſelfe uistiun, this 
maneth her courſein ſeuen and twentydayes anvalimes 3. 
. Faceras, aad hauiag no light af her owne, hit is lightard-of. 
ne, as manifeſtly aber eth berech, that being in 
Cost on with the un, 83ucre vatohtm, weſ@her not 
Ughtued, be the light which ſho. then receineth, is onely 
her bppe oz higheT part, whereby che directly beholdech. 
Se Duns, — n8ho'is in che fourth Heauen, and ther 
nr tho ark. Kaddeparving fromthe Dune — ry 
ning: the Dunne xemnatuoch on the Mes part. wary 
AER — to le a little ottche part ol the nne light- 
r lo maze and moze hy little anpictle as ſhe veparcech 
| fromthe San. And at this time che hath her hozues- 
ol s0zners toward the Gatt; becauſethe'@iunis in the weft: 
during this time alſo, ſhe is ſaid to iycreale, oz that ſhe goeth 
increafing vuco the oppoſition which wee lee by the part of 
her, which the wuane directly beholdeth, and ſo we ſ her al- 
together lightned, and call ic the full Poae. Thonpalſing 
from the Oppolllan, 1 ,cammerh nee the @unue by: K 
And little ned and hid from:vs, and lightued one 
by her highef part, and this time is called the-docreadug 9; 

Fo of the Mane. Zhen alſo hath che her hoznes toward 
che Matt i the aun is ia the Est: aad this vatill ba 
Trace ge-in-coniugction woiththe Dunne; and that we le 

r not — at all · 


The Pune is lets cheu thaStarres 03 .othex Planets, 15 
opt: Mercurie, and leſſe then the Earth. And if * afs 
rme 
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firme the contrarie, ſaping that it is wzitten in Gcreſis that 
God made two great Lights, the greateſt, io give light te the 
day, and tte le ſſe to lighten the nigl.t (s Dauid alſo a ffirmeth.) 
To this J entwere » that the Pore ting neereſt vnto the 
Earth, appearcth; vnto bs greater then ſhe ſhonld doe, if ſhe 
were further diſtant from vs. And although ſhe be great of 
light (receiued as we haue ſaid,) and bigge efbodie, pet is 
the not great in reſpect of the other Starres. And therefoze the 
woz2ds of Gene ſis afozeſald, map be bnder led to bee ſpoken 
in ſuch manner and phzaſe, as Poly Scripture often bleth to 
humble and apply it ſelſe to the weakneſſe of dur buderffan- 
ding, and groſeneſſe ofour ſences. 5 


Cn A. VI. 


O the Coniund ions and Oppſitions of the Sunne 
and the Moone 


Be Sunne and the-Pone are woued vuder the Zodiacke 
with diners motions. The Mone with a(wifter Poti- 

on then the Sunne followeth him, onertaketh him, and goeth 
befoze him, vntill chte place her ſelfe in Diameter with him. 
And when he hath thus cue rtaken him, ſo that they are both 
in one ſelſe ſame degree ofthe Zodiacke, then is the Coniun⸗ 
tien. Then departing from him, and being in equall degrees 
of the Sigurs oppoſite atcoꝛdiug to the Diameter, is the Op- 
poſition. To know the time ot cheſs Con ivnctions aud Op- 
poſitions, is verie pzofitable and necefſlarie oz Mariners. 
Theſe times may bie knowne in two wanners: One way, 
by the Ephemerides oz Almanac ke, oz other Tables, oz Iu⸗ 
narie 3nffruments. And bp theſe meanes is knowne pasciſe⸗ 
lpthe day, houre, and minute of the Coninuction and Dp- 
poſition. It may likewiſe bee knewne by the Rules ofCom- 
putation, Which are the Rules that are knowne by memozie, 
although net pzeciſely, as by the Fokes afozeſatd. And 
here is to bee bnderfod, that from one Coniunction to ans» 
ther, accozding to the halfe - uings ofthe Sun and roo 
| 3 therg 
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there paſſsth 29. dapes twelue houres, and foztte foure mi⸗ 
nates. And conſequexyly from Coaianction to Oppaſition, 
and from Oppalltion to Coniunction, the halke thercof which 
is ksurtene dapes, eighteene houres, and twentie two mi⸗ 
nates. No know theſe Conianctions by Kules of tomputati⸗ 
on, is pzeſuppoſed to knouo the Golden number, and by it the 
Contur rent 92 Epact. 
The Golden Number, is the ber of ninetsene pres. 
Ju which time che Coniunctions of the Sunne and the Pane 
make all their varieties in che times of cuery pere: ſo that 
il the Ce iunction were the third dag of March in the pere 
1630. frou this pere ia the ninetenth pere following, 
which ſhall be in the pere 1649. the Coniunction ſhall re- 
turne to bc at che eighteenth dap of March. It was firſt cats 
led the Golden Namber by the Egypcians, who firſt teund 
the vſe thereof, and ſent it to Rome W2ittena in Golden Let- 
ters. To find this number, it is uedfulito know his rotes; 
which is this. In the pere that Chzilk our Lozd and Reds 
mer was bozne ( whereby we make this account) the Gal⸗ 
den Number was the number of one, which was the pere of 
the rote as begiugiag 2 aad the firſt yere ofthe birch of Chꝛiſt, 
was tws of the Golden Faumber : ſo thar topning tc the 
peeres of our Lozd, ons of the rote oz beginning,and from all 
take away the nineteene, then the the reit ſhall be che Golden 
Number. And it you deficeto make computation by a neg- 
rer rote take foz the rote the yeere of 1 500. When aineteens 
was che Golden Number, and inthe peere of 1 50 1. did be⸗ 
ginne one of the Golden Number, and ſo conſequeacky, euer 
taking away the niaeteene. 
This pzeſent yeere 1630. we haue 16. ol the Golden Pum⸗ 
her, and in the pere of 1631. we ſhall haue 1 7. 
The Golden Number being knowne, tt is netollarie foz 
this compuration of the Mone to know the Concurrent, oz 
She Con eur rent of euery yoere, is che number of 
the dapes paſſe dot the C oninuceion of the Mane, at the be? 
Finning of March. And theſis grow of the difference of the 
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Selar rere to the Lunar + As tte Liinar rare haih 354. 
dapts, andthe Solar rere 365 lo bsuing every rctre tleuen 


dares ok diflerente, which ate added prery tate Vatiiiivep 


tome toike nrmber cf thirtie, and pallir geb ir: v. there ther 
dee paſſe, are of the Concurrent. 

he number ofthe Conturrent of cuerp rare, is fcund in 
thig menner. 

Sxdthe better to beare it in mewozie, ou nu imagine 
th:& placte, aud theſe commonly are alligned on thettumbe. 
As the iirfi place at the rote of the thumbe, the letond in the 
middle joynt thereof, and the third and laſt in the toppe ofthe 
thumnbe. Then in the firſt plate put ten, in the lecond twen- 
tie, end inthe third thirtie. Then by the ozder of theſe pla: 
ces ſtall be counted the Golden Number : es one inthe firff 
place, two in the ſecond, and the in the third, returning 
forrc to the firſt place, Fc. Untillthe Golden Number ofthat 
rere, foz the Which the Concurrent is ſought. And the num⸗ 
ber ofthatplace where the Colden Rumbe r endeth, muſk be 
iopned with the number cf ſthe Golden Number, and that 
doth amount thereof, ſhall be the Contur rent, fo that it paſſe 
not thirtie, but if it paſſe thirtie, then that, thatismoze then 
thirtie, is the Concurrent of that pere. 

And here is to be noted, that the peeres of this computät ion 
of the Pone, begin at the fir t day of March, and laft vut ili 
the laſt dap of Febzuary, ſs ttat this pꝛeſent rare 1630. by 
computation of the Golden Number, we haue 16. which 
acceunted by the ſaid places, endeth in the firſt place, which 
is 10+ the ſame iopned with the Colden Number of 16. makes 
26. which being leſſe then thirtie, the ſaid 26. is che Cpact 
$2 Couturrent of this pꝛeſent pre of cur Kozd, a thouſand 
fire hundꝛed and thirtie. 

Likewiſe this number of Cpoct 02 Ccxcurreut is found 
in multiplping the Golden Pumber by 1!. end diniding 
the lum me by 20. thenthat remaiueth; ie the Epag oz Con- 


enrrent 
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The Coucurrent being thus knowne, then to know the 
dapes ofthe Pane, it is necefſarpto know thzee numbers: 
the firft, is the Concurrent, the ſecond, the number ok the 
Poneth in which you are, beginning at March: the third, 
the dapes paſt of the fame monech. And iopning thele thꝛer 
numbers, if they come not to 30. lo many dapes old is ths 
one. And ifthep be thirtie, it is the Coninuction. And 
ifthey paſſe thirtie, they alfo that paſſe, are the age of the 


This is vaderſtod in the Boneths that haue ene and 
thirtie dapes, fozin them that haue onely thirtie dapes, the 
Coniunction is at the nine and tweatieth day, aud they they 
ariſe of nine and twentie, are the age of the hne. As foz ex⸗ 
ample, the ũixth day of Auguſt, of the Epadt, 26. Poneths 
from Parch re, ans dapes of the Poneth, 6. make in all 
thirtie eight from which take away thircie reſts eight foz the 
Panes age | 

Agatae, the cwentieth dap of September, when the Es 
pact is ſoure, of Poneths ſeuen, and dapes of the Poneth, 
twentie, makes thirtie one: and becanſe that September hath 
but thirtie dapes, we muff take away twentie nine from 
thirtie one, ſo there reſteth two dayes which are the age of 
the Mone: ſo ia like manner, wee muſt giue to Februaric 29. 
dayes ofthe Pone. : 

It followeth, that the dapes of thee Moue being 
knowne „ then vureckoaing 82} dilreckoning backe- 
ward, wee fiad foz example, The twentieth of October 
the Pune hath cus dayes, which taken from the thirtieth, 
rematneth twentie eight, then the twentie eight day was the 
Coniunction. . 

The dap ofthe Coniunction is likewiſe kaowne by iop⸗ 
ning the Moneths (beginning in Match) with the Concur⸗ 
rent, and ifthey come not to thictie, then ac ſo many dayes 
_ Monet) as lacketh of thirtie, (hail bee che Coniun⸗ 
Klon. 
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Example. 


In Auguſt of the moneths 6. and of the Concurrent 03 G- 
pact 4. axe 10 · which wantech of 30. 20. then at the 20. dap 
was the Coniunction, but if it bee lo that they paſſe 3 0. then 
taking them that palle 3 0. fr om the number of dayes. which 
the moaeth next befozehad; that which remaineth dath ſhew 
the dayofthe Coniunction: As foz Example, the moneth of 
December ofths pere 1630. we had of theEpact 26. which 
added with 10. the number of maneths from March, make 
36. thenſubtract 6. the onerplus of 30. from 30. the dayes 
ol Nouember, the moueth next befoze, and there remaiaeth 
24+ then Jconclude, that the 24. of Nouember 1630. the 
Pane was iu Coniunction. 


. 3. —— — 


a YN C HAP, V 1 I. 

Of the Deelinat ion and Vſe of an Inſtrument, by the whieh is 

found the place and Declination of the Sunne, with the 
dayes and place of the Moone. 


the letond and third Chapter J baue ginen Rules to 
kaow the true place ofthe Sunne and his Declination. In 
this Chapter 4 will deſcribe au Juſtrument, whereby map 
hie knawne the Declination aud place ofthe Sunne, and 
knowing by the Chapter paſt, ths dapes ofthe Mone, hall 
alſo bee knowae, her place inthe Zodiacke, aud how muth of 
her is lightned, and what aſpect ſhe hath with the Dunne. 
This Juſtrument is in ſquare fozme, and hach by the fides 
2 3+ degrees and ahalfe, ofthe which the 2 3. and a halle, that 
deſcend from tho iniddeſf downeward, is the Declinatioa of 
the South Dignes : and the other from the middeft vpward, 
axe the decliaations ofthe Nozth Dignes ; Withiathis Nuas 
dꝛatute is veicribed a Circle, bythe Circumference where- 
of are the twelue @igues, and their degrees fopaed tos the 
Circumfercace: and further within, is the numder of them, 
and 
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and theniheir names. Pet further within this, is another 
Circle, where are the twelve monethes, with their numbers 
and DAVES» 

Thentoths Center of this Circle, are aunexedtwo run- 
dels, whereof the greateſt and loweſt is called the rundell of 
the Sunne. 

This hath an Juder oz Shewey; in Which is pointed the 
Sun, and in the Circumference of it, are the dapes of the age 
af the PoRe-Juthe other Circle, in the Circuinferencsthere- 
of, is a roumd tzole, repzeſentiag the Pœne, directly fromthe 
which, is another Jadercomming fo2thof the Circumference 
ofthis ruadellz in which rundell are all the fllperts, Which the 
Mone moketh with the Sunne. 

Pauing deſcribed the Jnfrument, let vs declare the ble 
thereof, which is this. 

Firſt, to fiad the true place ofthe Sunne, we muf put the 
Index of the rundell of che Sunne, vpon the day ofthe moneth 
in which wee are, oz deſirt to know the place ofthe Sunne: 
then in the Circle of the Hignes it chall ew the Signe and 
degree in the which it is and in like manner, reffiag till vp- 
onthe degree, loking in the Paralels that touch in the Cir⸗ 
camference, and p2oceding by that line that touchech the 
Sunne, which the Judex doch note, ye ſhall (x in the fide of the 
Jaſtrument, the number ofthe degrees of the Declinatton, 
which the Dunne hath at that day. 

Co ind the place of the Bone, we mul bold the 91 
ofthe rundell of the Bun, faſt bpon that vay ot the moneth, in 
the which we veſire to know the plate of the Bone: And ac⸗ 
counting inthe rundell of the @nnue, the dapes that haue pals 
led from the dar of the Coniunclisn (as A haue ſaid in the 
Chapter krft2e ) and here ende th that number cfthe dapes, 
i there wee apply the Inder of the Pane, it tall ſhew in the 
Circle ot the Sigues, the plate where ſhe is. nd ko ſhall ſhe 
appeat e in che Inſtroment lightned 02 tarkned, moe oz telle 
sin eaten. In like manuer, conſidering te place of che 
Sunne and the Pane, thailbeſene what aſpect they haut by 

the 
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the Lines that cranerſe the Super ſiciall of the Lunar Circle 
of the Mone. 5 : 


The Aſpects which the Planets haue one to nuother, e2 
wherebythey behold one another, are fiug- 

Coaniuaction is, when tws Planets be bnder oa ſelfe 
ſame degr and minute ia the Zodiacke, whoſe Tharag is 
this g. | 

Dppolicion is, when betwene che place of the 33lances is 
halte a circle, where are 180. degries and is thus Hzured, 2. 

Trina Aſpect, is when betwerne the Planes ſnl bee 4. 
Hignes, which are 120. degrees, and is figur ed thus . 


Qua⸗ 
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Nuadzine Aſpect is, when one Planet is diffant from ans 
other by thz& Signes, which are 90. degrees, whoſe Chas 
rat is this, . 

Scxtile Aſpect is, when two Signes are betweene chem, 
which are 60. degrees, and is marked thus. *. | 
And if by memoꝛp pon defire to know the true place of 
the Sunne, without reſpect of minutes ( which may ſutfi⸗ 
cieatly bee done with the Aſtrolabie) beare in memozy theſe 
unmbers, 9, 8.10.1 0.1 1.11.1 3.1313 ˙13. 1211. Of the 
which the firſt ſerueth oz Ianuarie, the ſecond fo Februa. 
rie with their Signes , aud ſo of the ref: then to know in 
what Degree the Sunne is, you ſhall take away the dapes 
that ere applyed co every mayfth, accozding to ths (aid 
num bers of the dayes, foz th which pou defire to know the 
true plate ofthe du in them that remaine, in ſo ma⸗ 
uy degres is the © f che Bigne, into the which it en⸗ 
treth that moneth: Aid it the ayes paft of the moneth, wall 
bir leſle then the dayes applyed to che ſame moneth, pou 
hall ioyne thirtie with thoſe dayes paſt ofthe moneth, and of 
the ſamme that amounteth, aud the reſt chall bethe degrees in 


- which che Sunnefhall be ofthe @igne of the moneth paſt, as 


fog Example. 
Exa mple. 


Ianuarie, 9. The 22. of October, taking albap thirtene 
Februarie, 8. x that were applyed, remaine nine Degrees 
March. 10. V of ä where the Dunne is, 

Aprill. 1 ©, Vo 


Another Example. 


— 


May. 11. x The ſixt of December, which are leffer 
Inne, 1 1. S then twelue, which is applyed vntg it, if wee 
Iuly. 13 K loyne fire to thirtie, wh hich are the dayes 

of 


/ 
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Auguſt, 1 3+iiy of the moneth nert afoz2, they make 36* 
September, I 3. * and from them wetake away the 12. ret 
October · 13. n 24. ſo in 24. degrees, is the Dua of the Higne 
Nouember-. 13.7 of the moneth befoze, which is sigitta- 

ceembere 12. WW _ Crie. 


| : Q HA . VIII. * 
Ofthe Eclipſe of the Moone and the gunne. 


T. Sclipls of the Buune and of the Pane, is a thing chat 
. Caulech great (eare and admiration among the common 
andignazant people, and ta them that under ſband the cauſe 
thereof, nothing at all. Aadthersfozs haue J thought god to 
declare ths estas there -. 

hs Eclipſe of the mne, is the interpoſition oz being of 
he Garth, batwirt her and the un. And whereas the Pane 
bach no pzopor light ofher owns, and the Earth being darks 
und got txanſparant,:makech bis ſhadow oa the part oppoſtts 
ta ches Sunne; then hpher-p2oper motian doth paſſe by 
this ade, and is eclipſed a2 darkaed eycher in the wholo 
93 in part, actazding to ths. poztion of her that paſſeth 
bprho ſhadow. Pozeaner, (as wa haue ſaid) that one- 
ly the une. is moncd in the Line Gcliptioke, and the 
Earth being in che Center of the Mozlo, ths: point oz 
paicke of the ſhadow ſhall bse bnder the Eclipticke. The 
Mane declinech from the Eclipt icke, fometimes co the 
ane part, and ſametimes to the other, bocaulſs her Etcentrick 
whyereia the is maaned, doth tut the @clipcicke, equally into 
tcwohalſes, fo that che ane halfe of the Gccentrick doth de⸗ 
clins rom the Eclipticke toward the Nozth part, and the o⸗ 
ther halfe toward the Sonth, and the areatet Decliaation of 
it from the Gclipticke, is flat degree. Ju that manger the 
Poe ſhall be at no time in the Eclip:icke, but onely when 
fizz ſhall be in either of the interſectious where the Eccentrick 
doth cut the laid Eclipticke. That interſegtion where che 
paſſeth aud goeth toward the Nozth pit, is called the head — 
1.10 [9 | 
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- the Dꝛagon, and is marked thus 
Ar The ather where che palſeth 
and declineth toward the Beuth 
part, is called the taple of theD2g- 
gone, and is marked thus q5- And 

the Dunne mouing by his p2oper 
motion, and comming ts ths head, 
then ſhali the havew ofthe Earth 
bee in the tayle, becauſe it is the 
point \oppolite : and if then the 
Mane come thither, of her pzoper 
motion ſhe pallech bythe ſhadow 
and lacking light of the un, ſhe is 
eclipſed 6 iſthe un come to the 

taple, theHadow is in the head, t 

then likewiſe Gall che Pane bee 
eclipſed, iche paſſe by the head. 

1 + At is te de waderſtos that the 

Sunus is much bigger chen the 

. Carth, and by perſpective, the 

Gadsw. of the Garth,inhow much 

the further it parteth from it, bes 

i - commethſharperanv ſharper, vn⸗ 
till it come ts a point: (0 that the 

 Chadow of the whole Earth is pps 
ramidally ſharpe: and as the 
Mone is lefſe then the Earth. pet 
(although his ſhadow goeth ſharp- 
ning) it ſuKiceth to eclipſe the 
Mone, if ſhe palſe by the middeft 
thereof. © 

| The Eclipſe of the Dunne is the 
{ncerpoſicion of the Pone betwerne bs and the Dunne, as il 
the @nane be in the fourth Peauen, and the Pone in the 
fixr#, ſhe being a darke body. and by her pꝛoper motion oner- 
take the Dunne, then putting her ſelfe betwene him and vs, 
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hte tonereih him in part, oz in the whole : and this is the E⸗ 
ciipſe of the Duane, as tho ſunne allo goeth euer vader the G- 
clipticks, at that time that hee tom neth tothe head oz taple 
of the Dꝛagen, if then the Paane make cogiunction with 
him, ſhall be the Eclipſe ol the ſunne, fozalunech as they are 
both bnder the Eclipcicke. 

The Cclipſe of the Sun cannot bee vninerſall inthe whole 
Earth, Jſay, vaco ali them that map ſce che ſnune ac the time 
of the Eclipfe, as is the Eclipſe of che Paus vatuerſall. Foz 
{{ the Poone haus ane part sclipſed, all that map ſ&@here,fhall 
ſ& her eclipſed: But the ſunne ſoms may ſꝶ all wholly eclip⸗ 
ſed, aad other in part, oz other alſo not at all eclipſsd: and 
this all at one ſelfe ſame time. The sauſe whereof, is tho di- 
uerlitie of the aipect, which is, to ſ> ths Poone in the Zodi- 
acke cut of her plate, as if the ſunne and Poone ſhould make 
coniunction in the beginning of Aries, aud iu the head ofthe 
Dꝛagen, they that then thauld be inthe Equinoctiall, under 
thelunne and the Pooue, oz that the ſuune aud the Pgone 
ſhould be in their Zenith, they ſhould ſ& the Poone hide all 
the ſuane- | 

And they that would be inthe Nozth Climates, ſhould (& 
that the Paone hideth ozdarkneth onely the ſouth part ofthe 
ſanne and not all: againe, they oatheſouth part, ſhould ſeæ 
the Boonehidethe Nozth part of the ſunne, and not all: and 
ifatthe timo of the Conianctioa, ſhe haue aliztle paſſed the 
head of the Dꝛagon, oz lacks a little ca come tothe tayle, lo 
that the be in the No2th Latitude, they that then ſhould be in 
the Nozth Climates, ſhould ſe the Poone eclipſe ail the Sug, 
and they of the Gquinociali ſhouldſ& onely the N92th part of 
the ſunne eclipſed, and they of che ſoutly ſhould ſer him nothing 
at all eclipſed: ſo that although che Eclipſe of the ſunne thall 
bee totall o2particular, it cannot bee vatuerſail in tyhewhole 
Earth, 

And note, that fo; the quantitie ofrheſe Sclipſes, the Aﬀfros 
nomers dinide iatotwelue equa'lparcs,aſw:il the Diamoter 
of the Dunne, as of the Poone, and theſe parts they call Fi- 

Cures, 
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gures, Puncts o2 Poickes, and #co2ding to the Punicts of 
the Diameter of the Pons, Which is cexered by the ſhadoby 
of the Earth, oꝛ the partes ol the Diameter of the Sunne , 
which the Pone doth coner, ſo many fingers ez Punets ſhall 
be ſaid tobe Celipley:; as if 6. the balfe, if 3 +aguarter, 114. 
a Tcrce, oꝛthird part, it. thz& quarters, if 8--two Tertes. 
3 — Jt is alſo tobe noted, that although 
the Sunne bs bigger then the Bone, 
pet at ſometimes the Mone la meth 
greater then the Sum and this ſhallse 
when the Sun is in the Auge of the 
Ettentricke, and the Bone inthe op- 
fite of the Auge efths Epiciels. 

And whon it ſs appeareth, hie map 
be all eclipſed, Sometimes alſo rhe 
— _— leſſe: this is when the 

un is in the oppoſite of the Auge of 
the Eccentrick, and the Pute in the 
Auge ofthe Epicicle: then althongh 
wr ſhouldſee che center of the aue 
inthe Center ef the Hun, Mer cannot 
hide him wholly, becanſe the Sunne 
Wall appeare greater. 

Ol this that wee haue ſaid, it fol- 
loweth, that all the Eclipſes of the 
Sun, maT of neceCſitie be in Con⸗ 
ivuxtion, and the Cclipſcs of the 
Mone in the Dppolitioyu: whereby 

is inferred, that the eclipſe ofthe Syn 
in the death of Chꝛiſt our Nedermer. 
was not natural, bur miraculous: 
foꝛaſmuch as then wes 15, daycgof 
| the Wone, at whichtime the Mone 
is at the fall, and far re diſtant fromthe Sunn, and could not 
eclipſe him. In like manner is to bt noted, that toſg the 
Celipſes, they of the Sun muſt be in the day, and they 4 the 
Bene 


i 


whereby is inferred, that the Eclipſe ofthe Sun in the death 
of Chꝛiſt our Redeeiner, was not naturall, but miraculous: 
kozaſmuch as then was rb. dapes of the Pone, at which 
time the Fone is at the full, and farre diſtaut from the 
Sunne, and could not Cclipſe him. In like marner is to bd 
noted, that to ſe the Eclipſes, they of the Hunne mut be in 
che dap, and theyof the ne in the night. Aud whether 
the Coniunction be in the night, oꝛ theDppoſition in the day, 
che Aſtronomers make none account. 
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CHAP. IX. 


Of Time, and of the Definitions thereof. 


Ozaſmuch as hitherto wie haue futreated of the 

. Mauings of the @unne, and of the Pone, and how 
all moving is in time. (ez that nothing may bee ma- 
ned in auy inffant oz ont of time) it ſhall bes conueni⸗ 
enc now to declare what thing time is, and iuto what parts 
it is dinided. 

Time (as ſaich the Þhilolopher) is a meaſurs of 
meuing, atcozding to firff and laſt, oz befoze and af 
ter. Although dy Accident (as Armandus hath ſub- 
tilly defined,) Time may b& a meaſure of reſt oz quiet⸗ 
nefſe : as meaſures of habites, are meaſures of pꝛiuat ions. 
Oz Time map bee a meaſure ofthe mening of the firft 
mou able, called Primum mobile, and cauſe of generati- 
on thereby, and of cozruption by accident. A ime hath 
the limits, that hath the wozld, ard as the wozlv, ſo is it 
the cauſe of the mouing of the Weauens, and begann 
when God created the Heavens, aud ſhall end when ths 
wozld fhall baue an end, as the holy Schwꝛles of Diuines 
teach vs. Jt is afligned to be within: the Peauens, 
fozaſaueh as | without them, is nepther Time, noz as * 
up naturall place. All the time fince GWD creates” 
the 2 bud ill it Wall haue an end, is called — 
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"hat is) a-wozld, oz an age of Time. Albeic the wazy 
Secalum in an other lence , muy ba extended farther then 
the durability 92 continuance of the wozld, and this in holy 
Dcripturs is called Seculam (ecali, that is, the wozld of 
the wazly : oz Secula ſeculorum, which is as much to 
meane, as, the wazly and che wozlds to come, Which ſig⸗ 
nifieth Eteraity, 02 tuerlaſtiag woztld without end. Likes 
wiſealſa, ſeculum is taken foz the ſpace of an hundzed 
peares, whereby in old time certaine plapes were called 
Seculares, becauſe they were celebzate from a hnndzed 
to a hundzed peares. The Pope paul the third of that 
name, commanded them to be celebꝛated in Rome, in the 
peare 1536. which was the pears in the which the Secu- 
lum oaded,aad began a new Seculam. 

And as in time are diners monings, ſo hach it di⸗ 
uers meaſares, whereof ſome are greater, other lee, Tie 
greateſt meaſure of time, is a reuolution ot the Yeaneus, 
which is lowly moned, andthe pzincipall ozchisfe of theſe, 
is that che ow makech,. which wee call a peare. The 
lefſe meaſure, is the mouing of the firſt moneable,.: whioh 
moueth molfſwifcly ; and this meaſure we call a dap. 
Andfozaſmuch as there is variation in the greateſt moa- 
ſures, wie will in the Chapter following intreat of the 
ren eee che. 


4 


Sao Oh Ks. Xo 


0 the yeare, and of the diuers beginnings and 
reckonings, or. computation had thereof 
„ner Aln old time. 
941899 
ersare 8 ol the yeares, as the great 
keare, called Annus magnus, the Dolar yeare, and 
the; Lunar yeare- ye great peare is the ſpace of 
time, in the which all che Plausts retur ne to the 
place, where they had bene ſomstine bekoze. il 
7 : £ ep 
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they all had bene in the beginning of Aries, and had be/ 
gunase their courſe from thence, and ſheuld againe all re⸗ 
turne thither then ſhould be the great veare. 

By the deſcription of other, the great peare is when the 
eight Spheare topntly with all the Auges, make one per⸗ 
fect reuolution at the moning of the ninth Spheare. And 
this hall be in the ſpace of 49. thonſand yeares. Þ 

The Sclar yeare isa'renolution of the Sunne, carried 
by the pzoper moving of his heauen vpon his Axis and Poles 

of the Zodiacke, ending where it beganne, audreturniug 
an other yeare by the le lie ſamo C purſe, as the Poet Virgil 
affirmevh, 
Atque in fe ſua per veſtigia volaitas | annus. 

That ix to ſay, the veare turneth againe to himſelfe by 
his owne pꝛoper ſteps. 

The Egyptians lacking the vie of Letters, and ha⸗ 
uiug the ſame conſideration, paincod the! pere like vnto 
an Adder, byting her o tapie: and iiereot was a King 
called Annulus, as it were Annus ( that is a peare) be- 
cauſe a Ring turneth round in it ſelſe, as doth the yeare : 
Ol the quantity of this vt ars wert nette opinions: and. 
eomputations among 2 of ancient time. The, 
diaus aud Perftans accounted it regularly by 
Paues, which are thz& hundzed fifcy feure dapes, 105 
mulus gaue to his peare te une Moneths, bet auſs that time 
ſufficeth to a woman to bzing fozthher birth, and alſo fo; 
that during ſo much time, it was not lawiull foz a Wid⸗ 
dow to marrp after the death of her husband. Numa 
Pompilius added tws Poneths , to make it vp twelns 
Poneths ia 35 0. dayes, which was the mofk ancient 
peare of the Hebzewes, accozding to the which thep ac- 
count at this day. The Grekes and Cgpptiaus conſ{- 
dering the ceurſe of the Sunne, made the yeare of thzu 
hundzed ſixty flue dayes : then by the commandement of 
Julius Ceſar ( whoſe ozder wee now obſerue) were added 
ſixe houres, to theend to make equall this number of 

G 2 dayes 
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dayes with the courſe ofthe © anne, aud hereaſthe Byſextite 
93 leape yearehad his hegianiuag, from foure co foure peres, 
Bat co ſay the trueth, they ecred, the one by fomewhac to 
much, and the other by ſo:newhat co little. 

| This yeare containeth 36 5. dapes 5. heures, and 49, 
minutes. | 

Likewiſe at the firſk, che yeare had diuers eginnings: 
Nama Pompilias begaune it from che Minter Solckitiall, 
hecauſe that then the Dunas begianeth co riſe cawards vs, 
as Ouid affirmech iu thele verſes. 


Bruma novi prima eſt, veteriſque noviſſima Solis, 
Principium capiunt P hœbus & Annu idem. 
EUhich may be thus Eugliched. 
 Brame is che firſt of the new yeare, 
And laſt day ofthe old ; 
The Sunns and ycare beginne at once, 
As Ouidhath vs told. 


Romulus begauns ic at Parch, at the Eguinox of the 
ſpzing. . that then all chings reuiue aud flonrich: 


And by che Opinion ofthe Diuines, it ſæ nech god, rea- 
tente heglune che peare at Parch, becauſe the wozld was 
Created the 2 5. ofthe Kaleaps of Apzill, which is che 18. of 
the Poneih afozeſaſa. Likewiſe God (peak oth of this mos 
nech to the people of Iſrael, (aid vats chem: This ſhall bes 
the tft of ehe Paaeths of the peare: The Arabians bes 
giunefeom cho Dummer DolfCiciall,Whoſe opinion is, that 
the Dun was made inthe Sigae of L. Other beginne the 
years in September, about the Equinoctiall of Autumne, 
as doe the Jelwes, reſting in the authozitp of Geneſis, where 
it is wztceathus, Let the Earth b2ing (02th grient hoarbes, 
to hane fruit agreableta their kind, ct. And becauſe Au - 
tu nne is a kruitfall tima, thep begange from thence to ac⸗ 
count their peare. Tye Grekes, Yerſlans,and Tgyptians 
Account it fron October. The Chziſtians, lome 9 the 
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the Segouia, in the pare 138 3. leaning the dates that they had 
begun from the Emperour Octenian foz Zributes and o⸗ 
cher payments ſpecified in TW2itizgs and Piutlodges, they 
ſhould no meze put the date of the Emperour, fo as much as 
the day in the which che Sunne ol Gad became man, aud was 
bozue by the bleed Uirgin, was ſo extellent a thing, and 
moſt wozthy to be had in memozp. Ss that in Spaine, ſince 
that time, in all common -Wzitings; the date is made from the 
Pat iuitie of cur Lozd, beginning there the firſt dap ofthe 
pierre, and commonly the firſt dap of lanuary. ſome Aſtrono⸗ 
mers begin it the firſt of March. ; 

Te haue in this Chopter intreated of the great ptere, and 
ofthe Solar ptere with his quantitie, beginning and date. In 
che Chapter following, wee will increat of the Lunar perez 
which we call a Poneth. 


C HAPs. * 1. 
Of the Moneth and of his differences. 


e the Ponth adſolutely wichcut hauing reſpect 
to the Solar pere, it may be called a pate actozding to 
the diuiſion we haue made in the Chapter ofthe yeere. Foz it 
is a reuolution ofthe Meauen of the Pone which moneth 
ſlowly in com pariſſon of the fir ſt Heauen. And if we conſider 
the Moneth as part ofthe pre, then is the name ofa Poneth 
moze pꝛoper vnto it. Foz this Wo2d Menſis, in Katine is des 
riued of Menſura, which fignificth meaſure. And ſo the Poneth 
and yere referred to . «il way bee called Moneth, fozal⸗ 
much as all is the mesure of time, as wee baue touched inthe 
ſaid Chapter ofthe yeere. 

The Moneth is to be tonſisered in two manners, eyther 
(as it is) part of the Solar y&re 9: is canſed bythe courſe of 
the Pone. The Poneth that fs part of the Solar pere, is 
that which at this dapwe vie. And into twelue cf theſe 
Moneths is the Frere dtuibed, as larivatic, Febr uar ] March, 
April. May, lune, Iuly, Avguſt, September, October Nouember, 
December, G 2 Whey 
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They are not all of equall dapes. Aprill, Iunc, Sc ptember, 
and Noucmber haue thirty dapes, all the other haue thirty one, 
except February, which hath twenty eight, and when the By» 
ſertile oz Leap? yere is, it hath twenty nine, The names and 
numbers of theſe Bonechs wore aſſigned at the will and pleas 
fureof men, and che cauſe why they haue remained ſo long 
time, is the authozitp ofthe Gmperonrs. that oz2dained them 
foʒ the common people, who accepted them bp the Romane 
Chur ch. which admitted the ble of them. 

The Lunar Moneth hath two conflderarious. The ons 
is the time which che Poae tarrieth, from that ſhe commeth 
fozth kram one point of the Zodiacke, vntill G&ereturne thi- 
ther by her pzoper wouiug ; and this is called che Poneth of 
the Peragration , in which renolution ſhi ſpendeth twenty 
ſeuen dayes, and almoſt eight houres. Ths other conſiderati- 
on is, hauing reſpectto the time which the Pone tarrieth, from 
that ſhe is in coniunction with the Sunne, vatill another cog- 
iunction, and chis is called the Poneth of Conſecution, and is 
moze thenche Poneth ofthe Peragration, by cwo dapes, foure 
boures, and foztp foure auinutes: foz the Sun and the Pone 
being in coniunctioa bader one point of the Zodiacke, and 
mouing both by their proper motions toward the Caſt, as the 
mouing ofthe Mone is lwifter then the mouing of the Sunne, 
the leaueth him behind. 

Aud when ſhe hath ended, her Poneth of Peragration, the 
returneth to che point from whence ſhee departed, and not 
fading the Suune there (becauſe in the meane time the Sun 
of his pꝛoper motion hath gone alnot# 27. degrees the Pont 
paſſeth fram this point, and iu the ſaid two dapes, loure houres, 
and 44. miautes, ouertaketh the Dunne, aud (o commanlp hath 
this Poneth of Tonſecution, 29. dapes, 12. houres, and 44. 
minutes: So that whatloruer is ſaid of the Luaar Poneth, is 
to bat vader ſtod of this Poaeth of Conſecation, which all 
thep vſe that account by Pones: as doe the Hcbrewes, Atabi- 
ans and Pe rſian:. 

The Pariners ought not to negle this 8 
etault 
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becauſe it is couuenient fo them to kus the Tides, and a- 
ther Efſeus, cauſed bythe Aſpras of the Sunne and the 
FHone, foz their Aſpects doc cozreſpond to the parts of this 
moncth., {is theCouniunction tothe beginning, the Dppeſfiti- 
onto the middeft, and the Quartile Aſpe it to the gnarter, and 
ſo of the other. Likewile in this moneth, is conſidered the il⸗ 
luminat ion ofthe Bone, and che dayes that the light fatleth 
ter: ſothat nepiher by dap noz by night we way lee her: fo2 
being burnt under the beames of the Sunne, the time thar 
ſhe is ſo, is called Interlunivm (that is ) the change o2 hiding, 
which is ſometime moze, and ſonietime lefſe. UWhen the 
Coniunction chall bec from the beginning of Capricorne bn- 
ctillche end of Cemmi,; and the one hath Nozth Latitude, 
and her woving ſwift: then ſhall the New one ſaue be 
ſene, end lo ſhall the Interlurium be but little. And when 
the Contunttion ſhall be from the beginning of Carcer, bn- 
till the end of Sagittarius, and the Pons heth South Kati⸗ 
tude, and her mouing flow, the longer hall it ber oʒ the New 
Mone ſhew her le lte to vs, and certaine ef the cauſes con⸗ 
curring, and not all, le ſhall the Iiterluniu m bi ina meane 
betwene both. There is alſo another monetb, which is cal- 
led the moneth of Apparition, which confifieth of 28. dapes, 
deuidedcommonly by foure werkes, each wake containing 
ſeuen dapes, fo2 foure times ſeueu istwentie eight, of which 
foure wakes the firſt is counted from the firfk appearance 
ofthe pd tillche leuenth dap, and lo ſozth from werke to 
werk e, ſo as the fourth werke endeth at the twentie eight, in 
which account the odde houres during the Pones abode vn⸗ 
der the beames ol the ©. whealſheis laid to bee combuſt, are 
not reckoned. 


E H A Po XI J. 
Ot the Weekes 


He Weeke is a time of ſenen dapes, the beginning 
whereofis Sunday, and ſo did the [ewes count their 
G 4 fir ſt 
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fic dap: ſapiug prima Sabbati, ſecunda S2bbati, (that is) the 
ir it olthe Sabbath, the lecono of the Sabbath, tc. to the firt 
of the Sabbath, and cheathe Sabbath: the Romanes, that cal⸗ 
led the Planets Gods, fo2aſmach as ths Sunne was p2in- 
tipall among then, called their firſt day;the dap of the Sunne 
the ſecond of. che Pone, the third of Mars, the fourth of Mer- 
curie, the fift of lupitet, the ſixt of Venus, the ſeuenth of Sa- 
turne. The Thziſtiaus ſolemnizing the Sundap, began their 
account fcom it, as on ſuch a day our od was bone, on ſuch 
à day he roſe: and on ſuch a dap hee ſent the holy Ghoſt vpon 
* Apoffles, cc. they alſo account the dapes ofthe werke foz 
Serlas. 


C HAP. X [I I. | 
Of the Day, aad of the Night. 


He Day is of two ſozts, as the naturall dap, and the arti⸗ 

. ficiall dap: thenMurall day, is the ſpace of time, where 
in the @nane is carried by the firf® moaeable about the 
Earth: rom the Meridian ts the Met, and from the Wefk 
vader the Carth, co:uming to the Caſt, and from thence re- 
turning againe to. theſaivPeridian : and in this time hath 
the Equinoctiall giuen one whole turne and moze, ſuch part 
alit as coʒreſpondeth to the pzoper moniag ofthe Dunne: 82 
otherwiſe, the naturall dap is a Circle deſcribed with the 
Center of the Sunne, at che mouing of the firſt moueable: 
the Romanes hegau this natur all dap, from midnight, and end⸗ 
ded it iu the midnight following, and fo wee account it foꝛ fa⸗ 
ing dapes, and from eueniag to euening, in celebꝛaring of 
Feſtiuall dapes: the chenienſes begalt it at the Sun ſet, o2 
going downe of the Sunne: the Bab;ionians, at the ritag of 
the Sunne: the Vmorians and Ethuicos, from the niddap, oz 
none, and ended it the none bay following. Ja this manner 
doe che Ackronomers begin it, and ünd that the dap fall euer 
beginne at one ſelte ſame houre foz the qualitie of the Pert⸗ 
n. And ik they had begun it fromthe riſing oz fall ofthe - 
Sunne, 
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Dunne, it ſhould not be euer at one ſeſte lane houre, becauſe 


the Sunne rileth aud kallech at ſome times ſouer, aud at 0- 
ther times later: and ſo ſhould the beginning ofthe day bY 


variable: it is to be vnder ſtod, that when we commonlyſay>» 


at the tenth Day ol ſuch a Poueth, ths ſame tenth day doth 
end the ſame Day at none, and the heures that runne from 
that nonetide fozwardare of the eleuenth dap, ſo: and doe 
the Aſtronomers account them. 

The day arcificiall, is apart of the day natarall, and is 
the time that che Sanne tarrieth from that it ariſeth in the 
Eaſt, vatiil ic fall in che 7MoT : and the night is that part 
that lacketh oz faileth foz the naturall Day, which is th2 time 
that che Sunne tarrieth from that he hideth himſelfe in the 
Melk, vatcillhe returne to appeare inthe Eaſt; andſo the 
Day artificiall and the night, make one naturall Day ; and 
accozding hereunto. it is wzitten ta fenefis, that of Euening 
and Pozning was made one dap. l[ſ\idorns Sefining this arti⸗ 
ficiall Day, ſaith, that the Day is the pꝛeſente of the Dunne, 
oz the being of the Suane aboue che Earth: as it is night va- 
to vs when he is vader it. Oz otherwiſe, the night is the ſha⸗ 
dow of the Earth, extended diametrallp oppoſite to the Sun, 
The quantitie and differences of theſe dapes arttficiall, and 
their nights, and how they increaſe and diminiſß Wer haue 
largelp declared in the firſk Chapter. 


Cu A u. 1 | 42 
Of Houres. 


Sthere is two differences ofthe Day, as the natural 
Dap Fartificiall: le is there two differences of houres, 
as houres natural, which cozreſpond to the naturall Dap, 
aud heures artificiali, which cozreſpond to the artificiall 
Dap: Hora 03 Ora isa Greke name, and ſignificch end. 
And ſoſay we Ora Maris, toz the end oz bzimme ofthe Sea, 
oz the liſt oʒ edge of apparell, as ſayth Iſidore in his Etimo⸗ 
logies: the houre naturall ozequall, is a 24. part of . 
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Day naturall, and is the time paſſing fiſteene degrees ofthe E⸗ 
guinoctiall. theſe twentie foure heures make one Naturall 
dap. The Aftc onc mers der begin y day 8t the Per idian, coun⸗ 
ting the heures after the oꝛder of the firſt moueable, which is 
from the ſepd Meridian, in the Angle of midnight, where they 
account tvoelue houres, and from thence towards the Caſt, 
and come to ead the twentie foure houres in the ſame Meri⸗ 
dian where they beganne, and this thep vſe foꝛ che computati⸗ 
on of the Tables cf the mouings of the Weauens. The Aﬀro- 
nomers vſe the ſame in their Juſtruments as in the Aſtrolaby, 
and Dials Yo21zoucall, and Uirticall, and in all other Inſtru⸗ 
ments fo2 houres. Ju Spaine alſo wee bſe to acconnt theſe 
twenty koure in ties times twelue, beginning at none, and 
ending at twelne at midnight: and againe, beginning at mid⸗ 
night, und ending other twelue at nene: And to diſtinct the 
one from the other, they call the oue aft e ruane houres, aud the 
other fozenone houres, and commonly we ſap fire houres of 
the mozuing, and ſire ofthe euening. Jn Italy they accounc 
them from the falling ofthe Sunne, bucili the next fall the day 
following. 

The Artifictall oz tempozall houre, is a twelfth part of the 
dap arke, 93 the night arke. 

They are called tempoꝛall honres, becauſe they var p in 
the times that the dap varicth: Foz in the time of the dapes 
ſhall bee great; ſo ſhall the houres: and when the dapes ſhall 
bee ſhoꝛt, lo likewiſe ſhall the bonres bee, and in like man- 
ner of the nights: ſs that as the Artificiall dap great oz lietle, 
u diuided into twelne heures, euen lo the night great oz lit⸗ 
tle, is diuided into other twelue. The Ancients diuide the 
dap into foure parts, and the night into other foure, gining 
onto euere quarter part the toureg. At the riſing of the 
Hunne, which was the fir ſt heure of the ürſt quarter, thep 
called the fir t houre, and thꝛe houres paſſed, thep calledthe 
third houre, and ſixe houres vaſſed ofthe dap, thep called the 
ſixt boure, which was the n:2vay oz none⸗tide. Alſo the 
ninth houre they named at nine houres paſt of the dap. And 
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the Sunne ſet, 02 going dowae of the Dunne, theyeall{ed the 
Guening asſaith ths Poer Virgil in this verſe. 


Ante diem clauſam componet Veſper Olympo. 


And accoꝛding to this Computation, it is to bse vnder wv 
that Safnt Mathew wziteth: That the Labourers came 
to the Uineyardat the eleuenth haare: wherebp is meant 
the filt honre, one houre befoze the Sun was ſet. And when 
wee reade in Saint lohn, The Agur left him the ſeuenth 
houre, ec. Bp this acconnt it was one houre after None, 
when Chzilt healed the Donae of the Ruler that was diſea- 
ſev in Capernaum. Jn like manner by cheſe houres , the 
Auctents diuided che Night ints foure quarters, giuing 
ther houres to euery quarter: And in theſe foure parts of 
the night, were Douldiers appointed co watch. Jn the firſt 
quarter, which they call Canticiniam (and we the firſt flepe ) 
they watched all: Ja the ſecond, which ther call lacempe- 
ſliuum being the turne of midnight, the poung wen watch- 
ed: inthe third, which they cali Gallicinium, ofthscrowing 
of Cockes, watched the Douldiers of middle age: in the 
faurth and laſt quarter, called Matutinum o2 Antelucanum 
(that is, the ſpzing of the day) the old Sonuldiers watched: 
and thus is vaderffod, the firff, the ſccond, and third 
watch of the Night: in like manuer onght the Pariners to 
keeps watch and ward, to auoid aſwell the periilofthe Sea, 
as alſa the danger of Rouers, and to diuide the night by quar⸗ 
ters, after the manner of Souldiers, as did alſo the Mariners 
in old time. 
C H AP, XV. : 

Of the making and vie ot an Vaiverſall Dill 
for te Day. 


V Hereas in the Chapter befoze, we haue intreated 

of hour es, and their differences, wee intend here 
to deſcribe the making of an xznffrument geperall, to know 
the 
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the houres of the Day by the beames of the Dunne, which is 
none in this manner. Take a round Plate of Latine, and 
let it he called the Equinectiall Circle, the Circumference 
vbereok you ſhall dinide into 24. (quall partes, ky both the 
f £3, and rem the Center to euerie of thele parts, you (hall 
dꝛawaright line: one of the which ſhall bee a Per idian: 
nd inthe one part of that wꝛite twelue, which ſhall bee the 
Eoure et the midday oz none: and in the other part, wzite 0- 
ther 3 2+ which ſhall be fo2 midnight. Ju the highe t part tur⸗ 
ring vpon che Center, toward the right hand, wzite one, two, 
thꝛe, toure cc. In the lower oz nether part, pou ſhall count 
toward the left hand, turning it vpon the Center, fo that the 
ane houre of the one part, come vpon the Line of the one 
haureſolthe ether part: in like manner two vpon two, the 
vpon thꝛe, and ſo fozth of the other. And note that in the 
Line of xe at afternane, and at the Line of the ſixe in the 
Poꝛnirg, there remaine certaine round peces, cozners, 03 
ends, atter the manner of Axis, ofthe thickneſſe-ofthe ſelfe 
ſame Plate. Then make a halle Circle of the ſame Met⸗ 
tall as bigge as the halte Circumference ofthe Plate, and 
of the thickneſfle of a peecs of foure Ryals of Plate, oz ſome- 
what moze , euenas the Plate it ſelfe, and ofthe bzeadth of 
halfe a finger, if the Jnffrument hall be great; oz leffe, if the 
Inſtrumaont ſhall be leſſe. This halfe Circle ſhall pou gra⸗ 
duate oz dinide into a hundzed eightie degrees, beginning at 
the one end, one, two, the, and ſo fo2th vato niuet ie in the 
middeſt, and che like ſhall yon doe from the other end onto 
the ſame ninctie Allo you muſt number them in the bꝛedth 
of the ſame halfe Circle : and this halfe Circle ſhall peu make 
faſt on the nether part ofthe Anſtrumeut fo that the ends there⸗ 
ol me y be fixed in the ends ol the Per idian Tine. Then thꝛough 
the Center ofthe Plate oz Cquinoctiall Circle, hall paſſe a 
round Sterle o2 UWrer of the ſamechettall, made faſt oz ſode⸗ 
red in it. ſo that ic riſe ano come foꝛch cqualiy From cuety ide 
ofthe Plate and fourth part of the Diameter of the ſame, and 
this ſball be tallen the Axis 02 Axletræ of the Moꝛld. The Jn- 
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ta the line of ire at after nv22, and at chs liae of che firs iu 


the P92ning, there remaine cereaine round peces, cozuers, 
o; ends, after the mauaet of Aris, of che thickaeſſe of ths 
ſeife ſame Plate. Then make a halfe Circle of theſame met⸗ 
tall as bigge as the halfe circumference of the Place, and of 
the thicknefe of a pece of foure ryals of Plate, oz ſomewhat 
moe, euea as the Plate it ſelle, and of the bzeadth of halte a 
finger, if the Ja&rument ſhall be great, oz iofe, ifthe Jnftcu- 
meat ſhall be loſe. This halte Circle (all pou graduate 93 
dinide into a hnavzed eighty degrees, beginning ac the one 
end, ane, two, thꝛe, and ſo fozth vate ainecy inthe middeſk, 
and che like (hall pou doe fromthe other end duto the lame 
ninety. Allo you muſk number chem in che bꝛeadth ol the 
ſame halte Circle. and this halle Circle hal you make faf in 
ths neather part of the Anſtrament, ſo that the ends thereof 
map be ſired in the ends 3f the Peridi inline. Theathzough 
the center of the late 93 Equiaotiall Cicele, chill pate a 
round tele az wper of the ſame mectall, made fat oz ſove- 
red iu it, ſo that it riſe and come fozth equ ally from euery ſide 
of the Plate and lourch part ot the Diamecer of the lame, and 
this ſhall be called the Axis oz Griltree 5f che wozld. The Ja⸗ 
Krumeatbeing thus made, pon chall place 1it,ozſct it in a 
fcame, hauingewso ar mes, tandards oz arches, ſo that it 
chaage betwerne the ſaid arches, bozue vp by the round p#e- 
ces 03 ends of the Plate, left thereof at the eads of the line of 
the ſire houres afszeſaid, in ſuch ſozt that being thus ſtaped, 
it may be dicealy turned. And inthe nid eit detwene theſs 
two armes, beneath in che {mie of them, oz where they are 
placed, pou ſhall raiſe a pzicke, oz paint, ſo chat the Plate 
which 4xaifieth the Gquinottiaſl, be ing perpendicular, the 
bzy:nae oz edge thereof may fall upon the poin oz p2icke, 
andcanſequeatly the Plate (fanding plaias oz flat, the nine» 
ty degras of the halfe Circle, mu thew oz touch the (atd 
pzicke, as thall alſo the ead oz er:remicy ofthe Axis of the 
waz3ld, andths other end ſhall few the Zzuith oz vertitall 


aint. 
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This Jnſtrument mult b& ſo placed that the Peridian 
liue bee Nozth oz South, which you ſhall find in this 
manner. Zn au open and plaine place, where the Sunne 
ſhineth foz the moſt part of the dap, vou ſhall make a cir- 
cle with a papze of Compaſſes, in the middeſt whereof you 
ſhall ſet a Steele 02 wyer ſs vpꝛight that it decline not, oz 
bend not, epther one way oz ather, and the ſame no longer 
then the fourth part of the Diameter of the Circle. Then in 
the mozning when the Sunne riſeth, the wwadow ſhall be 
very long, and as it riſeth higher and higher, ſo the ſhadow 
waxeth ſhozter and ſhozter. Then muſt peu obſerne the 
time when the extremity oz end ofthe ſhadow toucheth in 
the circumference ofthe Circle, and where it toucheth,pou 
thali make a pꝛicke. Then goeth the ſhadow ſhoztning vu- 
to themidday 02 nonetide, and as from thence the Dunne 
decligeth, ſo doth the ſhadolm encrenſe, aud when it ſhall 
come againe to the circumference of the Circle, yay ſhall 
make another pzicke- Then ſhall von part in the mid⸗ 
deſt, the ark that is hetweenethe one pꝛick and the other, and 
from the middle pꝛicke, dzaw a right line to the Center of 
the Circle, and that ſhall be the ꝙeridian line, whereupon 
you ſhall ſet the Fuffrument. Furthermoze, in the fote 
bf the frame of the Jnffrument,you ſhall ſot a Compadle oz 
Dyall, which ſhall ſhewthe ꝙeridian Line. This done vp- 
pon the Arches of the frame, and cozuers ofthe fixe houres, 
you ſhall turne the Equinoctiall, ſo farre that it palſſe ſa much 
ol the halle Circle by the middle pꝛicke, bow many degr&@s 

the Pole is raiſed aboue the Poꝛizon of that Region o: 
place where yon are, and then the ſhadow of the 
wyer oz tele ſhall iuſtly fhew in the 
Plate, the houre; and what a 

Clocke it is. 
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Here followeth che Figure of the Inſtrument · 


CHAP: XVI. 
Of certaine particular Dials, Murall, 
and Herzontall, 


Pong ſund2v manger and faſhions of particular Di- 
als, there aretwo pꝛincipall. UWhercof the one is 
Wozizontall, which is placed in the ſuperfictall of the Hozi⸗ 
zon: the other is vercicall, and muſt be made oz ſet on & 
Mall perpendiculat, aud directly : gaiuſt the @cuth oz mid⸗ 
dap, ſt om the true Leuent oꝛ Gaſt, to the true Ponent 83 
Weft, the which the Mariners tall Caſt and Weſt, To 
make any of theſe two Dials, peu muſt dꝛab a right line 
and call it in the Axis of the Poles of the wozld, vpon the 
Which you hail dzaw anbalfe Circle, and diuide it in nine⸗ 
ty equall parts. And where the halte Circle is cut with 
che line af the Aris, maſt -b& accounted by the circumfe- 
rence, the altitude ofthe Pole foz the City 02 place, fozthe 
which you intend to make the Diall. And in the point ofthe 
circumference, where endeth che altitude ofthe Pole, you 
ſhall make a marke, and wzite there, the altitude ofthe 
Pole: and from that point dzaw a right line vuto the point 
where pou began co account the altitude of the Pole, which 
line ſhall be called the Semediameter, oz halfe Diameter of 
the virticall Circle. And ix om the ſame point of the altitude 
of the Pole, dꝛaw another right line to the other extreamity 
oʒ end of the Axis, and this ſhall be called the Heme diameter 
of the Po2ſ3on, and likewiſe from the ſame point of the alti⸗ 
cude ofthe Pole, dzab a right line perpendicular, vntili it 
touch inthe Aris, and this ſhall be called the Semediameter 
of the Eguinoctiall. Yereby is confidereda Triangle,which 
bath b t he des thereof the Semediameter of the verticall 
thc eme diameter ofthe Pozizon, and iłe Sris ofthe wozlo; 
which Triangle ſhail ſerve afterwars. Theſe thre Seme⸗ 
diameters ofthe vertitall, the Cquinociall and the Yooigzen 
being leund, yon ſhall make the Digll int his manner. 
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Daw a right Line forrewhat long, aud call it the Line of 
Contingente. This ſhall pon cnt with another Line in right 
Angles, after the manner of a C roſſe, which ſhall be the Me⸗ 
rtdian Line. Then wich your Compaſſe,take from the Tri⸗ 
angle the Semediameter of the CEquinoctiall, and of this big⸗ 
nelle dꝛaw a Circle bpon the eridian Kine, fo that the 
cdge oz hꝛimme of the Circle touch in the Line ef Contin⸗ 
gence, then with a Compaſſe take the Diameter of the Uer⸗ 
ticall & ircle, if you will make a Purall Dpall, oz the Semi⸗ 
diameter of the Yozizon, if you will make a Mozizoutall 
Dypatil,on a plaine oz flat fozwre. Thereloze wüh ſuch Semi⸗ 
diameter as pou deſire, you ſhall dzawa Circle vpon the o⸗ 
ther part of the Peridian Line, ſo that the Circumference 
thereof touch in the L tne of Contingence, then ſhall pou di⸗ 
uide the Equinoctialt Circle into foure equall parts, and the 
quarter that is toward the Line of Contingence,ſhall yan di⸗ 
uide into fire equatl parts. And ſetting the end ofthe Ruler in 
the Center of the Equinocttall, and vpogenery potat of them 
that dinide the fireequaliparts, from theute Hall yon dzaG 
tertaine right Lines,vurifl chep roach in che Line of Contin⸗ 
gente. And fromtheſe points ofcheLine of Tontingence,you 
hall vzaw other right Lines,cothrcenter of the Voztzoutall 
Circle, wich n ines chall ber the determiners of che houres. 
And niere vntothe Peridian Line, where it tauchech in the 
Wine of Contingencs, vou ſhaft Wire twolue, and confequent- 
ly towatdcheEaſt you ſhati wire, one, two thꝛc, ſoure, ſlue, 
ſire, and fromthe ſrc haut e, you (hall d2aty a right Line, 
which hall paſſe by rhe Center of che Po2tizoncall Circle, 
equally diſtant from the Line of Contingeuco. The one 
quarter ofthe Bogizontall ueing dꝛawne by the ſelfe ſame, and 
of the ſame mealare and higneſſe ſhall pou dzaw the other, in 
ſuch ſo2zt that the ſame bigneffe, chat is from cwelne to one, 
the ſelfe ſame (hail you giue from the twelfth to the eleuenth, 
and the ſame bigneſſe and. meaſare that is from ong to two, 
ſball pon gine froma elenen to tenne, and ſo fogth of the 


other. 
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And note, that (oz the Circle Uerticall, ic ſhall not be need⸗ 
full ofmoze then fire houres befoze none, and other fire af* 
ter noa. And the Triangle muſt be fixt in the Peridian A ine⸗ 
vpon the ſide that is called the Semediameter of the Circle 
Uerticall. And if pou will not make a Triangle ofmectall, 
but that a wpze oł iron map giue the Hadow;theu muſt vou 
make the ſaid Triangle ofpafte oz paper. And accoz ding to 
the fozme oz patterne thereof, make the wper of iron, and 
càuſe the ſame to be ſet in ll lozts — is bekoze. 


C HA. XVII. 
Of the Compoſition and vſe of an Caffrument generall 
tor che houres of ths N. Sr. 


5 VV 7Þereas in the” Chapters pak. IJ haue "deſcribes 
the manger aad Fodameccs \make/twsDyals foz che 

honres of the dag, meſemeth t that faz the moze gegtection 
ofthis wozke, it would bx canuenient bere/to reach the 
making of a Dpall, to know the \bpures of tge night, by 
the Circle, which che z Dtarces caUevcye Suardians, q: 
the month of the home, doe deſcribe hy che monritig ofiche 
fir moueable. Put fozaſmuch as it 45-4 common opiai⸗ 
du, chat in che middeſt of Aprill. — ismidnigyt whea the 
Guardes be in the head, att oo hqy cake che beginning 
of the verre, Y will declare w it oſight to be v3i5erad. 
Certaiue it is, that to be midnight, i none otverthiag, but 
the Sunne to be by theamouing of the fir {<Pwi!9abie, to 
euery one iu that part of his Meridian, that is co-viu vader 
the Earth, enen as is to hia miaday, og ann wen to him 
it is in that part of the Meridian, Ast is.-abeue the Carth. 
Aad tu the yere of 1545. (to be out o: doubt heer cot) J 
made experience with a pꝛecile Aſtrolaby, ſo that the fir ſt oz 
fozemoſt Guard 3 being e uiatly ouer oz a⸗ 
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is at the 19. ol April, the ſame Guard farre ſhall be perpen- 
dicularly ouer the Nozth ſtarre, which is the line of the head, 
and conſequentlp, the Sun being in the niath degree of Scor- 
pio, which is at the 22. of October. the Guard ſtarre ſhall bs 
in the line of the fer, and by this calculation may be knowne 
ohen it ſhall be in the right oz in the left, and in all other 
Lines:ſa that they manifefflyerre, that account the midnight 
at the 15 · ol April, when the firſt Guard Karre is in the Line 
ot the head, accounting a Terce oz third part of an houre ſos 
ner 63 moze then they ſhould doe, | | 

Mauing thus giuen p2inciples fo2 the Jnffrument , pou 
ſhall pzoced in the making thereof, as followeth : Jn paſte oz 
on a plate of Latine, make a Circle ofthe quantity of a ſpans 
o2 of the bigactle that pou deſire the Anſtrument oz Dpall to 
be: then make another Circle ſomewhat lefle, ſo farre di- 
ſtant from the greater, that betiwene the one and the other 
map be a ſpace, inthe which may be igned oz marked the 
dayes and moneths. Likewiſe ſhall you make another lefſe 
Circle,leautag ſpace toſet the numbers ofthe dapes of euerp 
moneth. And vaderthis Circle ſhall eu make another, lea⸗ 
ning ſpace to wꝛite the names ofthe 4Poneths : then thall you 
diuide the firſt and greatet Circle into eight equall parts,ſs 
that the ninecenth of Aprill may be in the higheſt 83 vpper- 
moſt part of the inſtrument, which is whers they ſay che Line 
ofthehead to be, and the 22.of October muſt be in the nether 
patt. Alſo the 13. of Ianuary in the right arme, and inthe lefs 
ar me the 17. ok ſuly, and lo the other dapes that doe fall to 
the other Lines, accozding as they anſwere to the right al⸗ 
ſeuſion of the Hun, as pou may ſe in this figure. 

This being thus diuided, you mut alſe diulde the ſpaces 
that are betwærne the one line and the other, into the dayes 
which be numbzed in euer y ſpace, ſo that betwene the niae- 
teeuth of Aprill and the third of lune, are fozty flue daes: and 
that ſpace ſhall you diuide into foztp ſiue parts: and wheres 
as the Juſtrument being ſmall, it cannot in (o little ſpace re- 
teiue ſo many parts, you ſhall diuide it from ſiue, to fine 

x 9 3 parts; 
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parts, and ſo ſhall you diuide the other ſpaces by the numbers 
that are ſigned ia them. _— ns IS gt 1 

Then one dap nioze beloꝛe the xr. toward thelef: hand, pou 
ſhallmake a ſtrike, and there ſhall be the twentieth of April. 
Aad-fine dayes moze befaze, make another ſtrike, and there 
ſhall be the twenty five. And yet other ſiue dapes mo2e bey 
foz2, which ſhall be che thirtiech af April, make another ffrike 
onerthwart vaco the nethermoſt Circle, and there ſhall May 
begin: and from cheſe dayes ſhall pou beginas to account the 
dapes of May from five to fine. And in the laffſpace you ſhall 
put 6+ which ſhall make the 30. dayes that May hath. 
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Aad there ſhall you make another fxike, which ſhall era 
nerſe az ouerthwarc.vnco che lefſeCirele. And in this manner 
pau ſhall dinids the athe maneths, giuing vnto every of them 


This 


ths number of his dayes. 
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This being done, vpou the outward part of che great C ir⸗ 
cle, pou ſhall cut downe the paper paſte, o2 plate of Lattaez 
leauing of the ſame foz a ſigne oz marke, aflower delucs vpon 
the 19. of April, foz that ic muſt be the head, and like wiſe at 
the 22. of Otiober, map be left a hold tohandle it by. Theu 
muſt pou make a Kundell to the ſame pate o2 Latine, of che 
bigneſſe olthe leſſe Circle, without the Circumference where⸗ 
of, ſtaii be left a coth oꝛ Auder, in the which pou ſhall wzite, 
Time. Aud from the one fide of this Judex tolwar ds che leit 
band, you ſhall dꝛaw a right K ine that may paſlethzough the 
Center tothe Cirenmference, aud this ſhall be the Meridian 
Line. Alſo to this Nundell pou ſhall gine a Circle; fo much 
lower tom the Circumference. chat there map be leftafpacs 
Where the number giryt baves may be witten. 

And this Nundell pou ſhall diuide iato 14 · quali parts, be⸗ 
ginuing ac the @eridian vine at the Ander, at the cwelfth 
boure of the night. Then in che next ſpace towards the lefs 
hand, pou ſhall make the number of ane. Likewiſe in theſe» 
cond ſpace the number oftwo, inthe. third, the number of 
thx, andſoſozth at the reffduc, bnto ſhe other tmolue of the 
day, iu the oppoſito.3:comrarpipatt vfhe: aver. S cons 
(cquently pzoce@ding 1 +243 «EL: Vidtdthe twelue of the Inder. 
Which ſhall be the 24. houresof the nacural! dap. 

Furchermoze alſo you mat make another piece of the 
ſame ſubſtance ofpafic oz Mettall in manner of a hozne, in 
fozme aud oꝛder as are in Heauea, the 7. Starres, which make 
the lelle Beare: Aud this otluch quantit v, chat the firſt oz 
fozemoſt Guard Starre map reach without che great Nundell 
cloſe to the Circumference thereof, hauiag the j202ch ſtar his 
Center, with the Tentec of the Juſtrument. And from this 
ſcar oz Center vatothe firtt and toꝛemoſt Guard ſtar mult bee 
a right Line, by the which che hozne mul be cut acre from 
the Center, vato the diſcouering oz ſhewing of the houres. 
Alſo from the fir® Guard to the ſecond, muſt be two parts of 
nine, of that that is from the tar, which ſixnifieth the Nozth 
to the firſt Guard. Againe, che ſecond and laſt Guard mut 
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be toward the left hand, oner oz aboue the firſt, thz#quarcer 
parts of one halte Circle, which hath foz the Semidiamecer 
the two parts of nine ( whereof we haue ſpoken befoze)giuen 
vpon the right Line that goeth from the Noth to the firff 
Guard. Theſe two Guard ſtartes maſk be boared thzough 
with holes, ofthe bigneſſe of an Agglet of a poiat, and like 
wile the Nozth Starre, alſo with the two rundels thꝛough the 
Center, and by that, all 3 peces àuuexed, ſo that there remain 
nhole in the middeſt, like che hole of the Guards, ſo that by 
it, and by the other of the Guards, map be ſœne the Starres 
in Beauen. in ſuch ſozt, that the leſle Rundell and the hozne 
map be turned round about the Axis, as doth appeare in the 

demonſtcation following. This Juſtrument deſcribed as be⸗ 
 foze is ſaid by Martin Curtis, is neceſſarp, ſane onelp that J 
think it better to place » perpendicular oftit in the vpper part 
thereof, on the 25. of April, at which time the fo ꝛemoſt Guard 
inthels times is pzeciſely vpon che Meridian, abone the Pole 
iuſt at 12. aclocke at night, and the lower part of the ſaid 

Diametrall perpendicular, to extend tothe 28, of 
Od ober, and being ſo accommodated, you 
may with much facility vſe it 
after the manner, as 

is after do; 
clared, 


Theſecond part. 


This Jnffrument thus ended, and b3ought to perfectys 
eu, when you defire to know the honre, pou ſhall turne the 
Ander of the leſſe rundell, in the which is w2itten Time, to 
chat part of the great rundell, where is marked the day in 
the which you deſire to know the houre, and directing pour 
face toward the Nozth, pou ſhall make the head _ 2 

ght 
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height of Heaven, at the 25. cf April. And ſceing in Heauen 
by the hole in the middeſt. che Star ofthe Poꝛth, holding the 
inſtrument in ſuch compaſſe of the face, that by the circumfes 
rence of the greater rundell, map be lene the Guard Starre 
in Heauen, pou ſhall turne the hozue round about, vacill it 
fall vpon the Guardes, fo that by the two holes of the mouth 
of the hozne, the two Guard Starres map be ſeene, and by the 
hole in the middeſt. the No2zth Starre, and all ther with one 
epe, then the right line that goeth from the No2th to the firik 
Guard, ſhall ſhe win the leſſe rundell, the houre that ſhall be, 


C RAP. XVIII. 
Of the time of Tides, or rifing and falling 
of the Sea. 


A Carefull account ought Pilots and Mar iners to haue 
ofthe Tides, to take Pozt, enter ppon Barres, paſſs 
by Flattes, and finally, foz all manner of Pauigations. Foz 
being ignozant hereof, great hurt and inconuenieace might 
chance bnto them, as did ol late co the baliant Cap:aine Don 
Ioha Guſman, the Carle of Niebla, in che yeare of 1436. who 
was dꝛowned befsze the City of Gibraltar, fo that the Mari⸗ 
ners kept none account, neyther had confiveration of the 
Tides. Bp reaſon whereof, not onelp he was dꝛowned, but 
allo with him died manp wozthy Gentlemen, and valiant 
Baptaines of Spaine. | 

The rule which Martin Curtis had hereafter ſc: downe, 
was made particularly fo2 Spaine, and would not ſerue foz 
any place, but onely where a Nozth-Gaſt, o2 Sovth-Ueſt 
Mone makes a full Bea: Aadtherefore in ſtead thereof J 
haue here (et downe a generall rule foz aup point of the 
Compalſc whatſoeuer, by which rule as alſo hy the Jnſtru⸗ 
ment to that pucpoſe following, knowing the age of the 
Mone, and what Ponue makes a ful Sea, the Aides are found 
tothe verp houre and minute oner all the wozld, as followech: 
fir i therefo2e to finde it the Arichmeticall boap, doe thus. a 
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If-ydu deſire to know at what houre is Tide oz highwas 
ter, in aap particular place, learne bp ſome Table, oz elſe bY 
ſome expert Pariner, what Pane makes a full Sea thereat> 
as alſo the houre appaopꝛiate to the ſatd point of ths Cam? 
paſſe : which done, multiply the age ofthe Pwae by 4. diuide 
the pꝛoduct by 5. and to the quotient, adde the houce which 
makes full Sea in that place vpon the change day: if it exceed 
12. caſt away 12. ſa often as pon map, then the houre of the 
full Sea remainech, and to euerp vnitpthat remaineth bpon 
paur Diuiſion, allow 12. minutes, which adde to the houres, 
as if there remaine 1. adde 12. min. if 2. adde 24. min. and 
if 3. adde 36. min. as foz example. The Mone being 12. 
dayes old, J deſire to know, at what houre it is high water 
at Londen Bzidge: firſt, I conſider that a Douthweff, 
o2 Noztheaſt Mone makes a high water thereat, and 3. of 
che clocke is the houre appꝛopziate co the point atozeſais: 
then accoꝛz ding to the fozmer rules, J multiply the age of the 
Mone, which is 12. by 4- aud it makes 48. then Jdinide 
48. by 5+ and the quotient by 9, and 3. remaineth, which 
added ta 3+ makes 1 2. houres, 36. min. therekoze J conclude 
that the Bone 12. dapes old, the Tido is at 12. ofthe clocke 
and 36. min. at London Bzidge, oz in any plate, where the 
like Poue makes full Sea. Againe, at Erich, a Met, South⸗ 
weft, 83 an Taft, Nozth-Ealt Bone makes full Sea, and 
the houre appꝛopziate is 4. honres 30. min. the Pone 26. 
dapes old. J deſire to know the houre ot the fall Ses: firſt 
I multiply 26. the age of the Pone,by 4 makes 104. Which 
diuided by 5+ the quotient is 20. and 4. remaineth which is 
added ta 4;. the houre when the Sunne is vpon the laid point 
ol the Compalle, and it makes 2 5. houres 18. min. from which 
Atake away 24. which is 2. times 12. and there reſteth one 
houre 18. min. 

Aud the better to vnderſtand the-increaſfnag and decreas 
fng ol the Ocean Dea, it ſhall be t onuenient to know the 
cauſe thereof, whereunto we ſay, that the Mone is the cauſe 
of ebbing aud flowing, oz viſlag and falling, increaſe — 

decreaſe 
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decreaſe of che Sea: nat onely by her light, but alſo bp her 
ſecret 03 hid pzoporty» The Mane compaſſeth about the 
earth, fcom the Eaſt, tothe Weſt , vncill ſhe returne to 
the place o2 point from wheace the departed , and in this 
courſe waſteth oz ſpendeth lo much meze then one Natu- 
rall day, in haw much her proper moning is moze then the 
Sunne agaiaſt the firft moueable, ſo that ſhe maketh her 
Lurae oz courſe about the foure quarters of Peauen, in 24. 
houres, and fonre fifths of ons houre, which are the 1 2. 
degrees that the goeth moze chen the Sunne. And in this 
time the Ocean increaſeth aud vecreaſeth twite, ſo that this 
increaſing and decreaſing anſwereth directlp co the courſe 
ofthe Pone, whereby it failsowech, that the Sea jncreaſeth - 
fire hour es and oue fifc part, and decrealeth other fire houres 
and one fifth. And ifthis day at the twelfth houre, was full 
Dea, the low water ſhall be at the ſixt houre and one fift part: 
and at the twelfth houre, and two fift parts ic ſhall returne 
to be full Sea, and at the ſixt houre and theo fifths ſhall b& 
low water againe, and at the twelfth and faure fiſths of the 
other dap, ſhall be full Sea: ſo that fram one day to another 
the Tide doth ſhozten foure fifths of aa houre, which is the 
time that the Sone lacketh, and tarrieth moze then one na⸗ 
turall dap, to returns to the point from whence ſhe departed 
by the twelne degres, whereof we haue ſpoken, Whereby 
it man ileſtly appeareth, how they beguile themſelues, that 
ſay, that the Sea increaleth ſixe houres, and decreaſeth other 
ſire. Foz il it wereſo, the Zides ſhould euer be at one ſelte 
ſame time and houre: but fozalmuch as there is moze then 
24. hourxes, by the ſaid 4. fifth parts thereby is canſed the bas 
riat ion of the Tides, ſo that if this dap, the Tide be at one of 
the clocke, to mozrow it thall be at eue and 4. fifth parts, and 
the dap following, at two of theclocke and the fifchs. 

The Jnffrument following ſheweth what houre is aps 
p3op2tate to anp point of the Compaſſe, aud the time cfhigh 
water very readily, the ple whereof is as followeth : knowing 
what Pone makes a ful Sea, bꝛing the number of the Pones 


age 
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age tu che moueahle Circle, co the ſame point of che Com- 
paſſe, and ſfaying it there, the houre that Index then cuts, is 
the time deſired. As foꝛ example, Being in London where 
a Douth-weft, oz a No2th-eaff Pane makes high water; and 
the Mone ſire dapes 9!d, J deſire ta know at hat time it is 
fall Sea the ſame day: fir ſt I bꝛing 6. the Non af the mes 
age, to the Ssut h weſt point of the Compaſſes and then 3 
find that the Inder of the one cuts the houre of 7+ and 48. 
min. which is the time pꝛopoſed. | 


Kgaine, 


| 


100 
1 Acaitte; being at Fraues end, where a South, Sonthweff 
Sone makes a full Sea, and rte one 1 8. dapes old: td 
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find the honre of the Tide, J bzing 18. the Tones age, to 
the South ®outhweft point, and then the Inder ofthe Pone 


:xatgalmoſt vor theriocke, at which time is the tide oz high 
water at Graues⸗ end, vpon the day pꝛopoſed. | 


This increaſing and decreaſiug of che Tides, is not 


-” euer in equall quantity. In the Coniunctions and Dppoli- 


tions, they increaſe and decreaſe much, which the Pariners 
tall high Spzing-Tives, and the greateſt of all, they call the 
high · lx: ugs · In the quarters of the Pone (which are at 
the 7. and 22, ofthe Poue, 82 vers thereabout) they 
increaſe and vecreaſe but little: which the Pariners call 


Nepe Tides, dead waters, oz low flonds. 


CAA. XIX. 


Of certaine Signes, which prognoſticate tempeſts, 
or faire weather. 


"I 


& God Pilot 6; Mariner ought nat ts bie ignozaut of 
ertaine fignes oz tokens, which the Naturall Phi⸗ 
loſopher deſcribed of tempeſis: Foz as they ſignifle buco 


him, ſo ſhall hee leane his pe3t, oz enter into it, which it he 


cannot, then ought he with patience and hope, totarry the 
time that God hath appointed foz him, who maneth and 
troubleth the Seas when it pleaſeth him, and appeaſeththem 
agatne at his pleaſure: leſſe hurteth and damageth the ftroks 
which we ſiß comming, oz foze:-ke, then that which hath 
frickenvs, and bs careleſſe. Mhen the uuns riſeth 
faize andclere, itiſignifieth a faire dap, but if it chew pel⸗ 
low oz deadly, tempeſt is like co follow. Againe, if at the 
riliag ofthe Sunne, his beames ſhew themſelues contract 
o2 gather togethered, and ſhozt, you ſhall haue raine: it ths 
myſtes oz claudes make a Circle about the Dunne 03 one, 
how much the greater the Circle ſhall bee, ſo much * 
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hall be the W tom, und if there chal be two Circles. 
the tempelt ſhall increaſe che moꝛe. And if it chance, that at 
the riſiag of the Dunne the cloudes be turned red, it is a ligne 
of no ſmall tempe®, Then the Sunne oz the Pane hall 
haue a Circle, loke toward the part where it h2eaketh, and 
from thence ſhall winde come, if it depart, oz diſperſe equallp, 
faire weather hall follow. WMhen the Pane riſeth bzight, 
aud ſhining wich Pare colour, pou map iudge itfaire wea⸗ 
ther: and red, winde; ifblacke,raine. Whoa in the new 
Mone, the ho2nes oz £o2ners appearegrofis oz great, it is 
atoken oftempeſt, and if ſhar pe, it igmfiech laice weather. 

Tyis that we haue ſaid, is the authozicy of Pins, and 
Ariſtotle, ts whom the pꝛudeut Mariner ſhail gine teedit, vas 
till hee haue lound other maze certaine, epther ue bis awne 
experieace, 2 by the experience ol other Mie nen, woztho 
to be beieaed. And every man aught to trauasile as much. 
as in him is, 63 the knawledge of choſe things, artozding 
as Gad hath giueu him vaderftiadiag and reaſeu bo appoint 
the laue; and this ſhall be wiſedome, beariag ia memozy 
the experience of things pat, ca gauerue p3eſenly, ano te 
pzanide faz things to corre, Che p209tdguce of Goatsla 
greats that depziuing bzuite beaſts of ronſo@ aud vnerſtau⸗ 
ding, he hach giuen them ſcace aad natural! inffingt; wyeres 
by they. may kaow that, that mea doe erſtz oh by 
reaſon, 

By thisſeuſe. 42 ſecret Jackiaa of Natur? ;cthe Ars. 03 
Piſmiers> wich P3mideace and difjgeates lay Vp iu froze 
their pzouifien and Exges, when betoze they (2:2 the raiae 
to tame. The Dwailowes alſo when ch2y fæle the Aia⸗ 
tercommings paſſe the @2as. Likewiſe the: Kiches wen 
they Pere eiue Kozues to cone, goc done to the übte une 
oltze water, ann hids. then jn the nnd ob tba ed. Aud 
although it may le nz beſide my pzafeftou, to meddle wich 
matters percainiag to Diuines, yet wilt unt Janit co ſpꝛake 
that Chziff our Led laich, as teſtiſiech Diin; Maine we 
e the Phariſes with the Saddaces (ta temp: hiar) unt, 
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ledhimto th2to them fignes [rom Meauen, her aufwered; 
ſaying, When it is Eueniug, vou ſap, it ſhall bee faire wea / 
ther, betauſe the Heauen is red, and in the Moꝛning vou lay 
it ſhall bee a tempeſt, when ve: ſ& that the Heauendzaweth 
toward red, ac. They knew by that they iudged of Heauen 
to determine ofthings ta come, as hetber tt were euill to 
take fournep, to enter the Sea, to reape Cozne, to lap it a- 
bzoab, oy togather it in. I ſap, that to vnderſkand the rea- 
ſon that moued them to haue ſuch couſtderation of time, 
(Which wee now likewiſe obſerve ) it is neceflary to know 
that the red colour which appearech in the Enening, ſigni 
fieth the dzynelle of the apꝛe, whereby the matrer ot the grole 
vapours which ſhould be conuerti d ints the Mater, is ſo 
much daped, that it appearetch in manner inflamed, and is 
therefozc red, and ſo is it not aptlydiſpoſed to bet connerted 
into water, and is therefo2o the utereſt figne of faire Mea⸗ 
ther. The ocher figne, When the Meauen tu che mozning 
dꝛaweth to wars rodneſſe (et not redde) ſhewerhmanifeft- 
, that raine ſhalt follow. UWhereof the cauſe is, that thts 
matter is ingroſſed, berauſe this Colour cannot bee but in 
grofſe and thicke matter, which is not dꝛyed, and ther eloꝛe is 
nat red. as the clondes that appeare in ttt Mot, in the time 
of faire Weather: but it is a matter ſome what troubled, and 
partip red, and is ther efoze a confounded matter, which tous 
ched with the heate ol the Sunne, and therewith bzoken 
and diſperſed, falleth downe, and is conuerted into water. 
And further, as touching theſaivtroubfedo; groſſe water, A 
ſap, that the dzy and raddy part chereof,is epther turned into 
winde by d2pacſſe, oz olſe being compaſfed about, and inclo⸗ 
ſed with moitt matter, is altogether conuer ted into rame, 
and ſo maketh tempeſb. Foz by tempeſt is meant nat onelp 

raine, but alſo tempeſſucus winds with water. | 
Likewiſe it is lozitten dy Saint Lake: When you (@ a 
Sloudrile in the Melt, vou ſap, raine ſhall follow, and when 
the winde bloweth South, pou-ſay it wilt bee hot, ec. To 
buderaad this, J lap, the tauſe of this t, that ratne't#mave 
02 
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62 ingend2ed of moiſt vapours, which both map be aud are in 
grofſed: oz otherwiſe,a cloud is a groſſe body of moiſt vapszs, 
ſa iugroſſed, aud when the cloud doth ſo riſe, it ſhall bee a 
ſgne that raine ſhall ſhozcly follow, foz that that was iugroſ⸗ 
ſed in the cloud, ſhall ſone be reſolued into water. Mothe o⸗ 
cher reaſon, why then (aythat when the wind hloweth South, 

it will be het: I ſay that that wind is het and dy. Further⸗ 

moze it is to be conſidered, that the windes are ſometimes 

dzy⸗ and ſometimes mopſt, vet not by their owne p2operty, 

hut aecoꝛd ing to che Regions by the which they paſſe. Wee 

\& that in ſome one Region it raineth with one wind, and the 

ſelfe ſams wind in other places diſperſech the ctonds. The 

Nozthwefk wind is dzy in Spaine, yet in Livia it is very moiſt 

Andrainp. The South wind in Europe, canſeth raine in moſt 

places, and thereſoze the Poets named it the wind af waters, 

and this wind in daleſt ina 02 lurie is dʒy. The cauſe of this 

dinerſity fo, that when the wind bloweth in paleſt ina, it paſ- 

ſeth by hat and day Regions, as by the Deſarts of Africa. 

and palleth not by any Sea at all. But when it bloweoth in 

thoſe parts of Europe, ii mut of necefſity paſſe hy, and auer the 

wators of the Dea Mediterrancum, oz the Leuanc Sea, where 
it gathereth moiure, and cauſeth raine. The Leuant 83 
Caftt wind in Malaga and Gibralter ts moiſt, and in Sneres De 
La Frontera, is hot as Yell, 


CAP. XX. 
Of the bright and ſhining exhalations that appeare in 
the tempeſts, which the Mariners call San- 
telmo, or Corpus Sancti. 


12 is the mother sf erroʒs. and therefoze will J got 
omit to ſhew the naturall cauſe here af, althangh — 
certaine ſimple and ignozaut people, it is accounted ſoʒ a mi⸗ 
racle, that in tertaine tempeffs on the ea. the Mariners ſis 
cerraine thining and bzight fires, which with great port 
J tian 
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tion they kn&ledowne voto, and pꝛay bnto, affirming that 
it is Santelmo that appeareth vnto them, and not contented 
herewith, ſome ſweare that they haue ſene dꝛops ofgrene 
wax fall dowre. Other affirme, that this war is ol ſuch heat, 
that if it fall from the top ofthe Ship, it doth melt the Rozen 
and pitch of the hatches of the Ship, with ſuch other (oliſh 
imaginations: and thereſoꝛe it ſha'l bee god batefip to ſpeake 
hereo?, to ſtopthe mouthes of ſuch fond and ixnozant perſons, 
The erhalations a2 vaponrs ofthe grelf2 fumes v3 bnoakes 
that riſe from the Earth, are conffraiacd 02 gathered toge⸗ 
ther by the coldnefe of ths night, aud the Ap2e,thickned in 
the firſt Keg ion of the Ape, next vato the Garth. This map 
and is wont to be enflamed oz kindle d, and if it find a body 
whereunto it may cleaue, it abideth in that vntill it be con⸗ 
ſumed. This fire is clœre aud ſhineth, and pet bur neth not. 
The Grekes call it Poly duces, and the Latines call it Caſtor 
and Pollux. It is accuFomed to appeare bpon the ſhzowdes, 
and oftentimes is ſeene vpon the pikes of @ouldiers, in the 
Armies of men ol war re, as Plinie wzttech. and this aſwell by 
reaſonofa continuallſmoake, as alſo by the heat ofmuchpeo- 
ple. Certaine it is, that ſmoke is none other thing then fire 
diſperſed, as flame is an exhalation oz euapoꝛation that riſeth 
in manner of (moke, from a groſſe oz fat body, and at the time 
that it riſeth being gathered together, is canſkrained into 
flame, iuueſtured with fire. This reſplendence oz ſhining, is 
alſo oftentimes ſ&ne, not onely in iourneping by Land, buc 
alſo in ſapling by. Rivers, and when it appeareth on the 
Land, it riſeth ofthe ſmoake that is gathered together wich 
the cold Apze ofthe night, and on the bankes of Riuers: this 
ſmoke is gathered ofthe exhalations of the Mater, and cou⸗ 
ſequenclp, being kindled, appeareth bzight and ſhining. But 
now let vs come tothe Ships that ſaple by the Sea, and ta 
the Mariners that are accuſtomed to tempeſts: To them there⸗ 
oe ( IAſay) that that light oz fuch other lights as they ſæ, ia 
ingendzed of the fumes and ſmoakes of their Ship wich the 
heats of men couched cloſe and uters together in a narrow 
placs 
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placc, and when a tempeſt riſeth, the laid ſmoke is thickned, 
pꝛeſt together, and beaten downe by che winds in (ach loꝛt, 
that being tolled from one fide to auotber, it is ſet on fire by 
mouing, aud taketh hold ſometimes on the chzowds and lome⸗ 
tunes on che top, and ſometime alſo in the Poupe, c21a the 
fozeſhip: lo that to ſee this light, 03 the lame to appeare, is a 

naturall thing, aud not ſupernaturall. 
hen Captatae B. zetra was at Coron in the Euperours 
Pauie, with his Compaap of Souldiers, be chanced to be in 
a tempeſt, and ſabw the ſaid fire of S2atelmo, which ſhozilꝑ af- 
ter deſcendedſo low, that the Captaine might eaſily come to 
it, and taking it in his Cloake he found it to be a little dꝛop of 
Mater. Some haue thought it to be a certaineſhiaing lie, 
called Taros, which the Sꝛa⸗meu ſometime fix in a Calme in 
the Summer ſeaſon: and thus Santelmo appeared uo moze. 
The Captatae remained aſtoniſhed at che mockerie, and the 
other perceived it to be no miracle. The opinion ofthe Paͤri⸗ 
ners that affirmes it to be Santelmo, may riſe of Saint Eraſ- 
mo, Biſhop of Naples, (who as they ſay ) not onely in his life - 
time, but alſoafter his death, was a Patron aadhelper of 
Mariners, that called bponhim in cempeſts, This name of 
Erafmo, they of Naples call Ereemo: anvpzoceſle of time ta⸗ 
king away ene e by the fizure of Syncope , remapned the 
name of Santermo. And the Spaniards, who neuer can long 
keepe any ſtrange vocable, call it Santelmo, turning r into l. 
Pet of this 5anrelmo, whereof the Mariners ſpeake, there is 
nepther Scripture that maketh mention, noz authozity that 
coufirmoth ic. A heare ſay. that the Fzper Pzeachers had a 
religious man of tommendable like, and god conuerlation, na⸗ 
med Fryer Pero Gonzales, bozne in Galizia, and that in his 
Life time, our L ozd did certaine miracles by bim, and that 
this is hee chat ſhineth aud giueth light in Tempeſts. No 
doutzt but Gen wozkech miracles in his Baints, and by 
his Saints, as ſapth Diuid. But if this ſernanc of God, 
was Pero Gonzales, how then ſhall he bee $Santelmo ? 
Another difficulty there is, as touching this hight ;. foz there 
J 2 are 
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are Mzitings of moze antiquity then the Law of grate aud 
comming of Chaiff fn fleſh, which gine teſtimoup hereof. Foz 
the Poet Virgil inthe fecond of his Euiodes w3iteth , that 
this fire appeared bpon the head of Iulius Aſcanins : Aud Ti- 
tus Liuius in his firſt boke, affirmeth, that it appeared vpon 
the head of zerujus Tullius, the fixt Bing of che Romanes. 

Pumponius Atticus ſapth, that Rome began to be builded 
inthe third peare of the third Olimpiadcs, that is, in the tenth 
pre of ionathan Kiag of ths lewes, andfrom the Creation of 
the Wozld, 3 201. pteres, and 729+ yercs befoze Chziſt our 
Samour was bozue. The Kings of Rome were ſeuen, and 
raigned 2 44. ptares.Euiebius ſapth they raigne d 246. Se ruius 
Tullius raigned 44. vecres. Tarquinins Superbus 25. yares 
after him. Ho chat dilcount ing theſe pe&res, it ſhall appeare 
clearely as J ſay. Although the peares were asc diſcounted, 
let them reade Diodorus Siculus, an ancient Mziter, let them 
reade Plutarchus, Ariſtotle, and other old Autho3s that haut 
witten hereof, and they chall find, that it Tempeſts be near e 
vuto the Sea, theſe fires and lights appeare inthem, and ap⸗ 
peared not onely to the Gentiles, hut at this dap alſo appeare 
to the Turkes and Moores in tempeſts: when onely one light 
appeareth, it is taken fo2 an guill figne ; And hereof ſaid ?co- 

pertius thus: 


Candida fœlici ſoluite vela toto. 


And why it is an euill ſigne, this is the cauſe, that il the 
tempeſt that riſeth be great, it ehoaketh the exhalation, al⸗ 
though vet by the part left trouble it appeareth. Mhen there 
are two lights, it uguiſiech that it ts(afficient to conſume the 
matter ofthe tempo ſt, oz that the tempeſt begianeth to ceaſe, 
and the groſſe humoz hath the Packerie. But ſometimes it 
chanceth that two lighes appearing, there may be a tempe tt, 
and oue appearing thall not beſo great, aud oſtentimes there 
is atempeſt without any light at all fe&ne. The blind Genti⸗ 
litie called theſe Caſter aud Pollux, and plated them in Yea- 
nen iu the digne of Gemini. * 


eee ra . 
Non; Its | 7 
How rematneth to ant were tu ont oblection ofthe Pari- 
ners, who lap that neuer man that hath ſ&ne theſe fires hatt 
periſhed. To this A ſay, that many maꝑ lee, aud haue ſ&ne 
theſe lights, ol whom, ſome haue bin in perill, and ſome dzow- 
ned: Notwichftanding,no man tau affirme, that if the.dzow- 
ned might ſpeake, they would ay, BY p bane ſtene them. 
Therefoze the wiſe Chziſtian Pariner onght to haue a clere 
conſcience, and ta call foz the helpe of Almighty God, lifting 
vp his eyes and hauds vaco Heauen, and ſay with the P30! 
phet, Salvum me fac, Deus, quoniam intrauerunt aquæ 
vſque ad Animam meam : Dane me, © mp © 
God, foz waters haue en» 
cred even vnts my 
Soule, 


Hero endeth the ſecond Part. 
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Entreating of the Compoſition 
and vſe of Inſtruſſents, and Rules 
for the Art d 


8 hoc — A } 5 3 
Arr RAVE 
Of rhe Number, Order, and Names of 
| the Windes. 


AOrvs, Aing ofthe Eolus Jlands, oz Jlands 
5 of Vulcan, was ſo greatly eſtœmed foz has 
LID Fs uing reaſon and knowledge ofthe Winds, 
== 30 that they of ancient time, called him 
N A the GodandLozadof them: with as lefſe 
G25 couliderationche pzudeat Mariner ovght 

| not to be ignozaut of them, fozaſmuch 
as the vntuerſall beneficand commoditis of Nanigation cons 
Altcth therein: and to haue the better knowledge thereof, 
you ſhall vuderftand that Mind is a fruit of che Apze, and a 
vapoꝛ of the Earth, ths which by reaſan of his ſabtletie, piers 
ceth che Apze,Criketh it, and infozceth it. Other lap, that wind 
is Ayze, moned 02 toſſed by the vehement influence of va- 
pours of contrary qualitie: it is in Latin called Ventus, bs- 
cauſe it is vehement and biolent ; whoſe fozce is ſo great, that 
it ouerthzoweth not onely heapes of tones, oz rockes, aud 
caſteth downe Trees , but alſo diffurbeth the Apze 3 — 

r 


*1, 
* 
* . 
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Earth, and moueththe Deas, There are fonre pzincipall 
wiads, which come-from' the foure Cardinall oz pzincipall 
points of the Yazizon. Me haue ſaid that the Peridian Cir- 
cle catceth the Bozizon in two points (that is) in the Nozth 
and in the South , and the Egainoctiall. cutteth it in other 
two, that is in the Eaſt and TUeft 2: and from thoſe foure 
points come thele fonre windes, whereofall the whole Scrip⸗ 
ture maketh mention. Theſe foure windes, they in ancient 
time, named iu this manner. That that commeth from the 
Talk, they called Subſolanus, which we call the Leuant oz 
Eaſt Mind. That which commeth from the South, they na- 
med Auſter, which we call the Peridiauoz South wind. Chat 
which commeth fromthe Weſt, they calt Favonius, which ire 
call the Ponent oꝛ Weſff. That from the No2th, they named 
Seprentrio, 03 Aquilo, 93 Boreas, which we call Nozth.Toe- 
uerp one ol theſe foure winds, they adiopned two collaterall 
winds; in mauner as followeth: That, that is tr om the Eat 
toward the part of the Nozth, where the Tropick of Cancer 
ariſeth oz commeth fo2th , they called Volcorivs ; and that. 


- : 7 * 


that is fromthence toward the part afthe Sbnth, werk sti 


* 


ſeth. che Cropicke of Capricorne, they catied Earus, alſo that 
which is from the Weft toward the part ofthe Santh, where 
the Vropicke of Capricorne gosth vowne, they catl Aphricus, 


and that that veclinethco the Nozth, where the Trovicke of 


Cancer goeth dowue, thep tali Caurus. The Collatetals ot 
the Por und the South, ant vere to the Circumterences of 
the Polar Circles, that that is from the No2th towards the 
Levant oz Taft, thep call Aquilo, and that that declinethto⸗ 
ward the Meſt part, they call Cireius, that which is from the 
South toward the Caſt, Euro Aulter, and toward the Wis 
Euro A phricus: thus many hath Ariſtotle in his Mctiheoras» 
With cheſe twelue Minds they ſapled in old time, and made 
their Compaſle by them. 

The Hydꝛographers of late dapes, and ſuch as are tra? 
uailed and exerciſed in ſapling, agrie with the Anctents,in the 
foure pzigcipall windes, although they haue changed the 

| A 4 names, 
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names, calling the Lenant, 6; Oziant ; Caf, chePonout nz 
Oceldent, Meik: the Heytencriopall, Noth, and the Peridi⸗ 
onall, South. Becweene theſe foure winds, they dinide ene- 


ry quarter of the Pozizon into two halfes, made ofthe two 


neareft, in Nn een the Nozth and the Eat, 
taking ined 
the Caf and 


{them poth⸗ they named Hoꝛth ent · Worcweene 
the South, they name the South⸗eaſt : and be⸗ 
cas the auth and the Weſt, Sonth⸗ west; betwirne Mei 
and Nozth, Nozth⸗ well. Theſe eight winds in Nauigation, 
they call whale nds | | 
X2twehae thele eight wins, they place other eight that are 
calledhaife winds, which alſo are named of the two, that aue 
nearef vnto them. that is betwane the Hozth and 
Nozth-eaſt, they call Nozth Nozch-eaſt: Becweene Nozths 
Eaſt,aud it, Taft Nozth-gaft, aud ſo f@;th of the other. Beds 
theſe halle winds,t mn ether which cheycalquarcer winds . 
beſe take the name of the wines co the which they decline: 
as if to the quarter fram. the Nozth coward the Nozth-eaff, 
thep call it Nozth, anda quarter toward the Nozth-eaft, 
t is Nozth and by, Eat. And that that is coward the 
oath-weſt they call Nozth, and a quarter toward Nozth- 
weft. And ſo of the other, as ſhall bee verified in the Figure 
following) whereofis gathered,thatdiviving the eight pzinci⸗ 
pall winds into halfe winds, they are 16. And euerp halle 
wind diuided into other halfes, are. in all z 2. winds. Dome 
haue bene ſo curious, oz rather ſa vainely carefnll,and to pze- 
ciſe, that they haue dinided them into 64. And in the Cards 
that they haue, the conlulion of lines is greater then the pzofic 
that be taken therebp. | 


Theſe names doe they ve that ſayle by the Ocean Sen. 
And it (&meth they had their beginning of the Almaine oz 
Flemiſh congue, foz cheſe nations chiefty ſayle in the Ocean, 
They that ſaple in che Sea Moditerraneum, 02 Levant Sea. 
Call them by other names, taking ozig inall of the Tuſcan oz 


Italiau 


* 
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Italian tongue. Oz oils that they haus denomination of t 
parts from whonce they come, in reſpec of the Dea Medi- 


tertaneum, us the winde called Grzco, becauſe r 
trom 
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from Grecia and Libeico, becauſe it commeth from Lybia, 
and Syroccho, becauſe it commeth from Syria, and begins 
ning at the Na2th : theſe are their aames, Tramontana, Græ- 
co, Leuante, Ponente, Maeftro: and that is betwiene Tramon- 
tana and Grzco,they call Grzco Tramontano, and that is be⸗ 
twene Græco and Leuante, they tall Græco Leuanto, and 
that is betweene Leuanto and Syreccho, they call Leuante 
Syroccho, ang that is betweeae Syrocche and Mezzo Lorno. 
they call M:zz Lorno Syroccho, and fa of the other: and the 
like of the quarters. And becauſe they that ſaple in che Ocean, 
are goueraed by altitudes, we wil vſe che names that they vſe, 
where we intead to intreat of altitudes, andeuery man ſhall 
vle them as he liſteth, foz as much as the difference is not in 
the winds but onely.incheir games. 


II. 


Of the Compoſition of Cardes for the Sea. 


' A Rriving ts the end deſired (which is Nauigation, the 
__£\p:incipall intent why J began this wozke ) I (ap, that 
'Nautgation oz ſapling, is none other thing then to journep 
92 Movage by water, fram oae place to aaother, and is one 
ofthe foure diffieulceft things, whereof the moſt wiſe King 
bath w3iccen. Theſe Mopages doe differ from Uoyages 
by Land iu thze things: fo? the Land is firme and ſtedfaſt, 
bat this is flaxible, wauering and moneable. That of the 
Wand is knowne and termined bymarkes, ſigues, and Lis 
mits, but this of the Sea, is vacertaine and vaknowae. And 
if in Uoyages by Land, there are hiltes, mountaines. rockes, 
and craggie places, the ea payeth the lame ſcauentsld with 
tozments and tempeſts : therefoze theſe Mopages being ſo 
difficult, ic ſhall be hard to make the (ame to be vnderſtod by 
wozds oz w2iting. The beft explication oz inuention, that 
e men haue Found foz the-maniteftivg. of this, is to 

giuechelame painted in a Carde,. | 
Foz 


The third part. . 
Foz the dzaught » 03 making whereof, it ſhall be requiiſte 
to know two things; whereof the one is, the right potion 
of places, o2 placing o Countries and Coaſts. The other is 
the diſtances that is from one place to another, «ſo the Card 
thallhaue two deſcriptions. The one that anſwereth to the 
poſition, Mall he the windes, which the Mar iners call lines 
03 points of the Compaſſe: and the other that anſwerech 
to the diſtances, ſhall bee che dzawing aud poiating of the 
coaſts of the Land, and of the Alauds compaſſed with the Sea. 
Lo point the Mindes oz Lines, you muſt take skinnes of 
Parchment oz large Paper,ofſuch bignefſe, as pou will haue 
the Carde to bee , and in it dzaw two right lines with blacke 
iake, which in the middeſt ſhall cut oz diuide themſelnes in 
right angles, the one acc ozding to the length of the Car de, 
which ſhall ve Eat and Meſt, and the other Hozth and 
South. Uponthe point where thep cut, make a Center, 
and vpon it giue a pziup 92 hid Circle, which map occupy iu 
manner the whole Carde. This Circle ſome make with 
lead, that it map caſily be put out: theſe two lines diutde 
the Circle into foure equ all parts, and every part ol theſe 
ſhall pon dinide in the midoeſt witha pzicke oz point. Then 
from one point co another, dvzaw a right Diametrall line 
with blacke inke, aud ſo ſhall the Circle remaine dinider 
with foure lines, into eight equall parts, which cozreſpond 
to the eight windes. Jn line manner ſhall pon divide ene 
rp of the cight into two equalt partes, and euery part of 
theſe is called a halte winde. Thendzaw from enerp point 
to his oppoſite Diametrall, a right Line of grene 03 azure 2: 
like wile ſhall yon diuide euerp halle winde in che Circle ins 
to two equall parts. Andfrom theſe. points which diuids 
the quarters, vou (hall dzaw acercaiae right line with red 
wnke, which alſo ſhall paſſe by che Center, which they call 
the mather⸗campaſſe 82 chiefe- Compaſſe of the Carde, 
being in the middeft thereof, and ſo ſhail come foozth from 
the centers: to the circavference, 3 2. lines, which fignifleth 
the 3 2, winds. Beſids theſe ſais lines youſhatl make — 
equa 


* 
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equall diſtaut ts them, and of the ſelie (ame colenrs, iu this 
manner. From the points of the windes, and halfe windes 
chat paſle by the Center, dzaw certaine right A ines, that 
paſſe not by the Center, but be equally dit ant to thoſe that 
paſſe by the Center, and of the ſame colours E Equidiſtance as 
are they that paſſe hy the Center. And as theſe Linesconcurre 
together aſ well in the Ceuter, as in the points of the windes. 
and halfe windes that are in the Circumfer ence ofthe Circle, 
they ſhall leaue, 02 make there other ſixteene Compaſſes, 
euerp one with his thirty and two windes. And il the Car de 
be very great. becauſe the A ines may not goe farre aſuuder, 
if you will make there other ſixttene Compaſſes , you muff 
make them betwreae the one and the other, of che firſt lxe⸗ 
tiene points where the quarters are made with their windes 
as we haue ſaid. It is che tuſtome foz the moſt part to paint 
vpon the Ceater of theſe Compaſſes a flowꝛe, oz a roſe wich 
diuers colours, and gold, differencing the Lines, and mar⸗ 
king them with letters, and other markes, eſpecially, figning 
the Nozth with a Flower-Delnce , and the Eaſt with a 
Croſſe. This beũde the viſtinction ofthe Wiades, ſerueth 
alſo fo2 the garniſhing of the Carde. And this foz the mot 
part is done after that the Coat is dzawne. And thus much 
lufficech fozthe dꝛaught of the Mindes. 
The ſci tuation ofthe places, Pozts and Jlands in the 
Card, aeco2ding to their pꝛoper differences, confiffeth in the 
particular, and true relation of ſuch as haue tx aua iled them, 
and thereloꝛe foꝛ this purpaſe, it ſhall be uevfull to hans 
patterus of Coaſts, Pata, and lands, which muſt be painted 
iu the Card and theſe ofthe boſt and moſt appꝛaued to b 
true and ast oneip to haue patterus well painted, but alſe 
it hall be neceſſary to knam the trus Altitudes of the Pole, 
ol certaine pztucipall Capes, Poztes, and famous Cities. 
This done, ther mitt bee trauſlated into tertaiue thians pa⸗ 
pers: and tranſparent that may be ſæne thzough, and thoſe 
of che beit aun ũneſt that may ber had. -anoiating them wit 
ople of Lins ·ſied, and then oꝛ ping them at che @uyue+ — 
25 take 
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take the patterne oz Card that is co betranſlated, and reti 
oz ſtretch it ſath vpou a Table. Then put the cranſpa- 
rent paper vpon the one fide ot the patterne where pou will 
begin. And the paper being made faſt vpou the patterne 
with plomets of Lead, and a little Ware, that may eafily b& 
taken off, you ſhall ia the cranſpareut paper, marke with a 
fine pen one Taft and Weft, and one Nozth e South, oz twa, 
bpon thoſe that areſeene by the ſelfe ſame paper in the pat⸗ 
terne. And this is called tracing oz crauflating. Au like mans 
ner ſhall you trace all the Coates, Pauens, Pozts, Jlands, 
Cities, Capes, and Riners,as appeareth in the pacterne,vnto 
the Rockes that come fozth of the Mater, and the knowne 
Wankes. And becauſe this Paper doth not ſuffice, you ſhall 
put thereto another, and moze as ned ſhall require. Aud 
begin the tranſlation in one, where the other endech, bncill 
pou haue tranſlated all that pon deſire, not fo2gecting £6 
make in euerp one, Lines bf Nozth and South, Gaſt aud 
Meſt, to ſerue foꝛ markes afterward. So that the Wine of 
Nozth and South. of the one paper, map topne cloſe and 8- 
nen, with the Line ofthe Nozth and South of the other papet 
that is iopned to it by Longitude, 

And the patterne thus tranflaced into chele papers, you 
muſt put the ruled oz lined paper 02 papers vpon a plaine, 
{moth and ſtedfalf Table, where you ſhall ſtr etch them fozth 
and make them faſt with plomets oꝛ weights , oz nayle them 
to the Table bythe ſides oz cozuers with ſmall napies. Then 
vpon the ſaid ruled paper, pou ſhall put the Paper that is 
traaltaced from the patterne, in that five oz parc that is coz» 
reſpondent from the patterne to the ruled Card, ſo that the 
Lines of Caſt aud Weſt, Nozth aud South of the tranflatt- 
on, map be bpon the Lines that anſwers to them in the ruled 
Card. 

This paper thus made fafk by che onc ſive oz part, yon 
fall by the other five ( that it mapremaine in his place) put 
vader it another fine paper, (moked oz ſmp2ed on the neas 
thermo@ part (which is that, that falleth bpon _ — 

ard 
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Card) either witha linke, oz with matches of pitch. Theſe 
thus oꝛdered, and made fat one vᷣpon another, pou ſhall make 
a ſtœle bodkin 92 wy2e, wich a ſmoth and blunt point, that 
it raze not, oꝛ boze not the paper, and with it eau (hall dzaw, 
pzeffing vpon all the tranſlation, and tracing it with dili⸗ 
gence and diſcretion, markiag euer how much 5f1r is trans 
llated from the patterne, ſaniag the Mlindes oz Lines which 
the Marigers call Rumbos, and ſo ſhail remaine all the im⸗ 
p2eſſion ofthe ſindke in the ruled Card, bpon the which with 
à fine penne, pou ſhalltrace with take , winch being d2y, 
vou ſthail with crummes of bead, makeit cle ine from all 
the ſmoke, and ſo ſhall che coaſt appeare in the Card dzawne 
With inke. 

This done, then with a ſmall peune ſhall you deſcribe 
in the Card, all the places and names ofthe Coafk in that 
parc where they are, and as thep are ſcene in the patterne. 
And fir t pou muſt deſcribe in red, the Pozts, p2incipall 
Capes, famous Cities, with other notable things, and all 
the reſidue in blacke. Then ſhall you dzaw oz paint Cities, 
Shippes, Banners, and Beaſtes, and alſo marke the Ke- 
gions, and other notable things. Then with colours and 
gold hall you garniſh and beantifie the Cities, Compaſſes , 
Shippes, and other parts of the Card. Then ſchall you ſet 
fozth the Coat with greens , by the thoze oz baukes of the 
Lands, and make them fapze to ſight with a little @af- 
fron oz otherwiſe, as ſhall ſeme beſt. Likewiſe ſhall you 
deſcribe certaine Letters with their ſignifications in this 
manner. 

B. Foz a Bap, C. foz a Cape, A. fo; an Augle, I. oz 
V. fo an aud, M. fo3 a Pountaiae, P. foʒ a Pozt, R. fog a 
Kiuer. 

Then in place where is moze rome, oz that is leaſt 
occupied, vou ſhall dzaw two right Lines equally diſtant, and 
the one no further from the other then halfe a finger, oz little 
moꝛe and ſo long, that betweene them map be marked at the 
leaſt chz& hundzed leagues. And this Pariners call che 
trunks 
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trunks oz ſcale of Leagues, and place it, 02 bſe it in this man- 
ner. Zhey take with the Compaſſe a hundzed Leagues of 
thecrunks ofthe Carde o2 patterne that is tranflated, and 
they ſet them iuſt betwene the two Liucs, andthis ſpace 
they part by che halle, and reſt the fote ofthe Compaſſe in 
50. and theſe divided againe equally in two parts, tteyreft 
the Compaſſe in 25. and the 2 5. being likewiſe diuided they 
reſt in 12. Leagues and a halfe, and marke them as hereafter 
ſhall ve declared. 

The Carde being thus made, thea to graduate it, oz di⸗ 
vids it into degrees, you muſt dꝛaw the Lines, which make 


right Aagles wich the Line of Caſt and Weft, Eqnidiſtant 


to the Line of Noꝛth and Donth, and they alſo ſhall be Nozth 
and South. Thele ſhall be d2zawne by the Jlands of Azo- 
res 02 Soria, 02 nearer to Spaine, oz where the Carde ſhall 
be leſſe occupied. And foz this purpoſe,the one Line muff be 
ſo farce diſtant from the other, that in the two ſpaces which 
they make, map be marked, in the one, the degrees, and in the 
other, the number of them, confozmable to the graduation 
ofttepatcerne, as che numbers of degrees ſhew Taſt and 
Weſt, wich che Pozts, Capes and coaſts in their pꝛoper 
Altitudes. 

And ifthe Car de haue no graduation, you ſhall take with 
the Com paſſe ia the trunk ol the Leagues leauen ſpacts of 1 2, 
Leagues and a halle, which ars 87. Leagues and a haife. And 
theſe muff be diuided into fine parts, which come fozth at 17. 
Leagues and a halte fo: a part, and the foure parts taken with 
the Compaſſe, make foure degrees, and dinided into foure 
parts, euorp part is a degre,andis markedthus, O. 

And if you will make the degree at 16. Leagues and two 
Terces oꝛ moze, vou ſhall giue toeuery degræ ſo machſpace 
as the Leagues compzehend. This graduation muſt bee be- 
gunne from ſome one Cape, whole Altitude ofthe Pole is well 

knowne. And the whote Card being thus graduate, vou muſt 
be inne the number of che degrees from the Eguinoctial Line, 
9 5 two, thee, ec, toward the one Pole, and the like toward 
the 
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the other : lo that to the knowne Cape, may anſwer the 
number of his Altitude. And lo ſhall you doe to the whole 
Carde. Alſs the Equinoctiall Line all be marked in his 
pꝛoper place. 

And in like manner, ſhall yon macke the Tropickes accoz⸗ 
ding as they are in the Dpheare. But fozalmach as in Spaine, 
Cape Saint vincent is the pzincipall, they beginne there to 
make graduation, and number it in 37. degrees: and from 
thence toward the Pole Articke, the degrees doe increaſe, and 
from thence toward the Equinoctiall Line, they diminiſh, 
from that Line to the Pole Autarticke, they increaſe againe, 
(as wu haue ſaid) as is contained inthe Carve, and as ap- 
pearech in this demonſtrat ton follotwng. 


And if the patterne haus neither Leagues nog degr&s 


'The third part. — 127 
you muff take oz knowthe altitudes ot tibo Capes, that are 
Noxth and South, of the degrees, and the difference of the de? 
grees ofthe eleuatian- that is kram the ons cape to the other, 
ye (hall divide all chat ſpace into ſo many pat ts, and ſo each one 
part thall be 20. Cugliſhleagues, oz 17. leagues aud a halle, 
as anſwer ing to-one degr@. Oz accozding to the oppinion 
of the leagues of che roundaeſſe of the earth, as we haue (aid, 
as touching this iuthe 1 8, Chapter of the ficſt part Ja Spaine 
they vie with the Compaſſe to take the ſpace that is from 
Caps Saint Vincent“ to the middeſt of thegreateſt Aland of 
Birlirga, which they account thze degrees, (o that alter 17. 
leagues aud a halfe foꝛ a degree, they are 52. leagues and & 
halfe, and ſa mach doe they put in this ſpace. Other puc 
50. leagues, accounting after 16. leaguts, and two terces (03 
a degree: and in this manner they make ofleagues, degrees; 
and of degrets, leagues. The ſavling Car des haue no cextaine 
vigneſſe limitted them, becauſe they onelp repꝛelent the Des 
ſcription oł the water and earth, and not the quantit n, and lo 
this cauſe ſome are pointed in great ſpace, and other intittle. 
{icy that are iu great 'fpace are aiaze maniteſt, and moze 
pzeciſe: and thefe the Mariners call Cardes or the largeſt 
pꝛicke oz dzaught. Some dete rather to haue them inlefſe 
ſpace, becauſe they are bꝛieffer, and containe much in little 
rome, aud theſe they call Cardes of the leſſe pzicke. And ik 
fo2 any conſider ation af33cſaid you deſire to reduce anp carde 
from the greateſt pꝛicke to the leaſt, oz contrari wiſe, you 
mat patut one!»the Co rſt and J. ands on a paper, in man⸗ 
ner as pou did in the rated Caroe, ok the lines 03 wintes, J 
ſap, let it be dꝛawne vpon paper, kez defroving oz raciag 
the patterne. And when it is traced onelp with take, then 
bpon chat d2anght ſhail you ! dzaw certaine right Lines 
equally diſtant, made ail by one Compaſſe, accozdtag 
to the lengih of the Tarde and ether Lines that map 
cutte them in right Aagles. And likewiſe Equidi- 
ſtant, and of the ſame Co.npaſſe that the firft are, 
Theſetivs Ozders of ines (hall duide all the kuper⸗ 
I fictaik 
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Kctall part of the Card into perfect ſquares oz quadzatures. 
And it is to be noted, that the nearer che lines are fopyed tos * 
gether, and the ſguares ths lefle, ſo much the moze perfectly 
may it be rednced, and moze eaſily, Thea ſhall pon cake a⸗ 
gather paper, greater 02 leſſe then the Card, accozding to 
the potut that von deſire to reduce it Vato, and in the length 
and bꝛeadth thereof, you ſhall diuide ſo many ſpaces as 
are betwene the lines ofche other paper, and if it be grea- 
cer, the (quares ſhall be greater, and ifleſſe, leſſe. To 
kepe o2der in the cozreſpondence of the ſquares ( which 
Wall b& a great light to tranſlate the one from the other ) you 
tall aumber the ozders of the ſquares, as thoſe of the longi- 
ends, by the front oz bppermoft part: and thoſe of the lati⸗ 
tude by the ſids, aſwell in che one paper, as in the other, con⸗ 
fozmable: alſo, thoſe ofthe Front, from the lefc hand co the 
right, and thoſe of the fide from above downeward, Then 
behold the Coaſt how it goeth by the ſquares of che firſt 
Paper, and likewiſs che tratiug 03 dzawing in che 
. quares ol che ſecond, inthe ſeifeſame ozder and pzo- 
poztion, as it is there, and ſo ſhall icremaine 
reduced to the point which you delle and 
this hallſerue foz a patter ue ta 
ſet in the ruled Card. 


; RE TIITO L'Z 1 "'S. & 
Here followeth the manner of the tratzſlatiag of the Carde 
from one forme into —_— greater or lefls, 
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* Aft of Nauigation. 
lete followeth a ſimiliude ef the Mitriners Card. 

The Pots and at iners neither vſe noz haue the knobo⸗ 
ledge to vle ather Cards, then o ꝛſcelp theſe that are plaiae, as 
I haue ſaid. The vhich, becauſe they arg not Globus, ſphet i- 
call 02 round, areimperfec, aud falle to thew the true di⸗ 
fances, Foa in how much chevy spart fron the Cquinari- 
alli towatd which ſoeuec ofthe Noe, the Peridian lines 
are contran narrower and nart oſver: Ja ſuch maaner, 
that il two Cities oz paints tn the ©quinatiall, ſhould bee 
diſkant of Loagt:uve Go. leagres; and in the felfe fame Peri⸗ 
dian at o- deaters from th Equfnoctiall, coward either of 
the Poles, ſhould be other two Cities oz poiuts, thep ſhould 
bee diſtaat in Longitude but onely chicty Leagues. 
And faz the better declaration and bnderſtanding hereof, J 
lay, that It TAY ſhould depart 1 va the Equtaodtaill 
the one diffant from che other a hundzed leaguss byTaſt,aud 
WE, and that either of them ſhouldſailevtrec'p by his me- 
ridfan toward the Nozth, then when either of them hath 
the Pols ouer his Bo31zon, 60--degrees, the one ſhall bee diy 
— fromthe other onely 56+ — Aby che Paralell of 
Eaſt and Meſt, as appeareth by 4 » that 
they haue the ſelfe fame hnndzed lFagucsa Aud beſide theſe 
conſiderations, one err aur b2ingeth{in ascher, and (o ano- 
ther an other. Whereofto ſyeakeany here, it ſhall bee 
to certaine Pilots (as the Þzouerbe ſaith) adt onely to giue 
muficke to the-Deafe; ozto- paint a fo} dlind men, but 
hall alſo be an endteſſe confuftog;” Farthermoze it is neceſ⸗ 
ſary to conſider, that god Cards 0 aht to hane the Coats, 
Poꝛts, Cities & other pizces, ſituate actozying to the winds 
82 lines thereof, pzopozttonally ash | 


2thoa ey are.ia the wozld, 
and nor hy the winds that 70 75-Gewverh. This J 


ſay foz the QAozth/eaſting oz [Nazth-weſting of the Compalſe 
(talled the variatton) aFhoreafter J Will couch in the fifth 
Chapter. And likewiſe chall pou diligentlp obſerue, tha: 
the graduation of the Carde chew the ſame in their proper 
altitudes, The Cards that lacke this ought to bee cozreced 
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ameaded by wils and expert men: ſaning that lu che Leuant 
Dea (called Mare meditaraneum) aud in the Channell of 
Flaunders) called the narrow Seas, it is not conuenient fo; 
che Hauigation, that the Poztes bee marked in the Cards 
by che winds, which che Compaſſe ſheweth, fozaſmuch as 
they ſaple not by the Altitudes of the Pole. Likewiſe it (hail 
not be inconuenient, but rather very aecefſary (to auoide fo 
many errozs, of the which doe flow great dangers, and 
ſuch a confalion, that it were nedefnil (03 certaine learned 
Coſmographers, aud expert in the Art of ſapling, to verifie 
the Altitudes of the Pole, that are of Pozts, Capes, Jlauds, 
and people by the coaſts ofthe Dea, and in like manner, 
truelp to diſcribe the coaffs ofthe land, eſpecially of the na- 
uigation of the Weft Indies, oz Munde Nouo, where it 
hach pleaſed God that ſo mauy Nations and people haue 
receiued, the Mater of holy Baptiſme, comming co 
the knowledge ofthe true Sod, whereby the Chꝛiſtian Om⸗ 
pire is greatip amplified, heſlde the great riches had by the 
(aid Jadies. And a further hope of many great benefits 
to bee expected to the generall god of this whole kingdome, 
thzough the Plantatien already bappily begunne in Vir. 
ginia, uo doubt likely to pꝛoue as great a glozy to our Na- 
tion, as the planting ofthe Weſt Indies is to the Spani⸗ 
ards, and the trade thereof in time ts bee moſt benefictalt, 
both to our Marchants, and Mariners, to the great and 
badoubted adnancemeut of this woft excellent Art of Na- 
uigation by the apde whereof, ſuch remote aad baknowne 
Countries and people are diſcouered, aud wee made 
pertakers ofmany rich commodities, which 
otherwiſe would obſcurely lie hid 
vato vs. 
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IR © Cu A 1 III. 
Of the vert ue and property of the Loadſtone, called in Latine 
Magues, and in Spaniſh, Piedramon. 


Be Load⸗ſtone (as wziteth Cardinall Cuſanus) hath 

lubtance, vertue and operation. Mis vertue is en- 
gendered of ſubſtance, Eſſence oz being, and of his El⸗ 
ſeace and vertae pzsccedeth his operation and effect in luch 
ſ32t, that this ſtone communicating his vertue to iron, by 
rsaſon therof, cauſech the izon to mmue, although betweeng 
the one and the other be a cuppe 02 plate offiluer, 02 a table 
93 any other like thing. 

The attractiue, oz dzawing fo:ce ofthe Loay-Rone, cau⸗ 
lech the nature of pꝛon tobe and ceſt in it, and that ſo firmes 
ly andquietly, that being naturally heam and pondersus, 
it diſceaveth not, becauſe his naturs reſteth not in himſelte, 
but is vnite with the nature of the ſtone, which ſ@mech to 
extend it elfe, and as it were to caſt foztha liuely ſpirit of 
inchaneing vertue. Juſomuch that ( as wo ſie by experience) 
by the ſaid vation, it not onely diſtributeth his vertu to one 
pan, but that pꝛon like wiſe to another, and that other 
againe to another, and ſo fozch, vatiil ot many riags oz lincks 
of yꝛon be made a chaine. 

St. Auguſt ine (as he w2iteth in his bakes, De Ciuitate 
Dei) did maruaile, that he ſaw any2on mous it ſelfe vpon a 
veſlell, hy moning the Load tone vader the veſſell. 

It is called Magnes, becauſe the Jnuentoz oz finder theres 
of was ſo named: (who as Plinie w3itech ) keping Cattell 
in Eat india, had his ſhoes ſoled with plates of pen, and 
Yon naples, ſuch as they bie in Gaſcogie, and had in his 
hand a ſtaffe with a pike, oz yoke of yzon, aud refting him- 
ſelfe vpon a quaatity of this ſtone, could uot remone his fete, 
neyther lift vp his caffe. Then ffaying a while aſtoniſhed, 
as ignazant of the cauſe, at the length beganne co perceing 
the pzoperty of the ſtone, and ts vaderftand the —_ 
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bertne thereof. The colour of it diffexeth not from izon and 
was therefoze called quick iran oz lining iron. The bet 

kinde of theſe (Cones, is of Azurine oz blewcolour, as the 
Sea ſometimes appeareth. a 

Ol theſe, ars found five kinds oz differences. The firſt is, 
of Ethiope. The ſecond, of Macedonie · The third, of Le- 
chio in Bocetia» The fourth of Troada, neare to Alexan- 
dria. And the fifth of Aſia, but at this dap, it is found in 
diuers other places. It is found alſo in many places in 
Spaine, as in the hill Morena, nears vnto the village of 
Calera, bring of the ozver of Saint lames, iu the Pzouince 
of Leon. Likewiſe in a hill of Moron, in the tertitozy of 
the Carle of Vrenis, isa great quantity thereof, and in di⸗ 
uers other places. The ſtone that wee moſt commonly ble 
is of the Fland of Elua, of the Lozd of Pomplina, which 'A 
iudge to bes better then that of Denmarke. Mhis and the 
other, hauevercue to dꝛaw pꝛon buta them. Aud true it is 
that Teanxedes waiteth, that in Ethiope is found ' another 
kinde sf this ffone, that puttech pꝛon frem it. Auerroes 
the taco. of Aristotle, denieth that Magnes 
d2aweth pzon bacs it, butſaich, that pzen by his natur all 
inclination, doth moue to the fone, as to his naturall place, 
by acertaine quality, which the fone impzeflethin iron: and 
beſide this vertue aud pzoperty, that ithach ta dzaw tzon 
vato it, it hath alſo another, andthat is, that it giueth vas 
to ron bertue and power, to ſhew the two points of the 
Mozizon, Where it cutteth the Meridian, that is iu che ws 
windes of Nozth and Beuth. Theſe vertues are found 1928 
intent, in onelptwe parts ofthe ſtons: and theſs are ener 
oppoſite 82 contrary the one to the ather, aud ſo are they son⸗ 
trary in operation. Foz pzon touched with the one part, 
and place it where it may remoue frely,will ſhew the Nozth: 
and an other pzon touched with the other part will tow 
the South. Finding this experience map be knowne,what 
part of the ous auſwereth to the Nozth, which: tha Pas: 
rigers-call the face of _— and like wiſe of the — 
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Chis ſtone is lo neteſſarp, that without it, Navigation 
ſhonld be imperfect aad vncertaine, bet auſe it gineth lite to 
the Piedle and Compaſſe, which leadeth and guideth the 
Pilot, that he map goe certataely in the day, and not erre 
03 wander in the night. Aiſo it cheweth and diregeth to 
t ompatſe the wozld, and to kiowthe windes. And cherefoze 
fozaſmuch, as the Compaſſe is fo neceflary, we intend to 
ſhew the ozder aud manner how 1: ought to be made, foz it 
mapchancc to faple, oz be loſt in the vapage. 


CnAxr. IIII. 
Of the makingot the Mariners Compaſſe 
for Nauiget ion. 


Ake ſuch paſte oz paper, whereof Carde are made, and 

make it in a Circle, of the quantitp of aipanae oz little 
moꝛe oz leſſe. Juthe which pou ſhall paint the 31. winaes 
with their colours, in ſuch ozder as we gaue in the firſt and 
ſecond Chapter of the windes. and of the Carde, not fozaer 
ting to marke the Noth with a flower deluce, aud the Galt 
wich a Crofle. And moze then this, map euerp man gar⸗ 
niſh and beautiſte the ſame, as ſ@meth beit to his fancafſe. 
Chen on the lower oz neather part of this Paſte, you mut 
dzawaline, which ſhall be direaly vuder that of the Nozth 
And South, which ſhall bee the marke fo2 the ſetting of the 
Irons and Steles. Then ſhall poucake wyze of pꝛon oz 
Kele, ofthe bignefle of a great pinne, oz acco2ding to the 
vigneſſe oz the roundneſſe of the pafte, floure, roſe, oz flie,as 
it map bee called. This wpze muſt bee bowed dauble, ſo that 
tuerp of the parts may be equallp as long as the Diameter 
of the ſlie, and a quarter part moꝛe. The ends 03 points of 
theſe pꝛons oz ſtæles, muſt be pinched together, and made 
tloſe, and open inthe middeſt, che one froin the other, bn- 
till the ends come to bee equall with the extremities of the 
Diameter of che lie, and ſs ſhall the ſtætes remaine iu 
Manner, in tozme of an Egge. Theſe wpes 02 ; 
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muſt be made efatt bu the her page ofthe Flite lv 457 
extremities, ends oz points came pzeciſeip by the line of 
North and South. 

Aud to fire 02 faſten them ſo, they muff be couered witha 
thinne paper glued, leguing the points and ends vnconered: 
and thoſe ends muff be touched with the Load ſtone , iu this 
manner. The part that is vnder the Flower Deluce, mult 
be rubbed on that part of the fone that anſwereth to the 
Nozth,as is ſaid iu the Chapter befoze. 

And this ſhail ſuffice fez the perfection of the Compaſle : 
Vet [ome there bee, that foz ſuper absundauce. doe touch the 
other part ofthe Jron, wich that part of the Stone that atv 
ſwereth to the South, although it may ſuffice to touch it 
on:cly with the other part. This touching of the y2on 
with the ſfone, that the demanRratiue oz wozking vercue 
may ſhew it ſelfefozch, muſt be done with giuing certatus 
ſtrokes with a hammer, on that pars of the fone, where- 
with the yzan muſt be touched, that is to ſap, in the Nozth 
part oz the South: and from theſe will come fozth of the 
ſtone certaine beards, like ſmall Bſickles; whereon pon 
ſhall rubbe the point of the pzon, as pou would whet a knife, 
and ſo ſhall certaine of thoſe beards of the fone, cleane any 
Ticke faſt tothe yzon. And the pꝛons thus touched with th2 
beards cleauiag to them, pan muſt take a pzicke oz point of 
XLatpn, of jPpzamidall, ſharpe, oz Steple fozme, which t3 
b2oad below, and ſharpe abone toward the point, this is 
made round oz eight ſquare, as (emech boſt, and in the nea⸗ 
ther part 03 bꝛeadth, it muſt he boared( but not thzough) with 
a bozer which muſt alſo be of }3pzamidall fozme, and enter 
into che miodeſt or the laid Pyꝛamidall pꝛicke oz point of las 
tyn vnto the midoeſt, oz ſome what moze. This Pyzamidall 
point (which the Par iners call the Capitell ) muſt be of 
height halte a flager bzeadth, oz accozding as the Compalle 
ſhall be, and mut be put chzough ths Center ofthe flie, ſo char 
the point tame fozth on the higher part thereof, aud mut 
there be made kaſt, and well fixt, 
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Then tall pou take a round boxe of wad, within the which 
the neevle may bee, not touching the des of the ſame, and 
this muſt bee ofthe height of the halle Diameter ofthe com- 
- Paſſe, And che ground oz bottome thereof mut be ſec to 
it, as the couer ing of a boxe, that it map be eaſilp taken of, x 
put on, to haue often recourſe, to touch the pzons with the 
ſtone which they call feeding) when node ſhall be, that the 
vertue of the Compaſle faile not. Alſo in the midde@T of the 
ground, oz floze ofthe boxe, you mult let a ſhar pe point oz 
pꝛicke, made ofa wyze of latine, this muff tand right vp, 
and vpon the pꝛicke oz point thereof, vou muſk ſet the bozes 
hole ol the Capicelt, and that the winde enter not aboue, pon 
hall ceuer the bore with a glafſle : And thus being touched 
with the Noꝛth, and conſequencly all the gather windes. 

And here is to be noted, that alter the ix ons oꝛ ner dle of 
the Compaſſe hath bene touched in any ol theſe manners, if 
pou bzing the Nozth parc of the ſtone, to the Nozth of the 
Needle oz Compaſſe, then will the Nozth ofthe Needle come 
toit, Aud if you bz ing the Nozth part ofthe tone, to the 
South part of the Herdle, it will flee from it. 

And contt ar iwiſe, it you bzing the Beuth part of the Tone, 

to the South af the Nadle,ic wil come to it, e if to the Nozth 

it will flee from it. This is vaderftod, the Kiedle oz Com⸗ 

paſſe fanding as it ſhould be. Aud this allo is a god ſigue, 

— know, which is the Nozth part and South part of the 
Oke. 

Mozeouer this boxe muſt be put within another Bore, in 
the which it mut hang vpon two Circles ot latiae, anuexed 
the one within the other, which ſerue that the Compaſſe 
ſway not, 92 hang toward the one ſide 92 the other, although 
the Shippe ſway, and this bore alſo muſt haue his couer of 
wand, to kepe the other · Pon ſhall like wiſe obſerue that the 
po int of the Capitell, ans the hole thereof, and alſo the point 
02 patcke vpon the which it reſteth, be vpzight, and like wiſe 
the Roſe, that it decline not to one part oz otaer, and if it bee 
quicker, then it ought to be, thenmake the point that it goech 
bpon ſome what blunter. The 


 "Thefecond Part! | 
The Pemonſtration of the Needle. 


CHAT. V. 


Of the effects or property that the Compaſſe hath to 
the Northeaſting or Northweſting whereby is 
Eknowne the vermin of the Com- 
Pani, 


Aap and diners are the opinions that J haue heard, 
and alſo read iu certatae Mziters of latter dayes, as 
touching the Rozth-eatting and Nozth-weffing of the Com⸗ 
paſſe, and pet me ſtemeth, that none dgth touch the pzicke, nnd 
few the white. They call it Hoztheaſting, when the natdle 
theweth oz peintethfrom the Nazth, which is his true marke, 
toward the Noxheak , and Noxthwefſing, when —_ — 
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Nozth, it declineth toward Nozthwe#. Foz the better 
vaderfanding of theſe differences, whersby the ae dles dif- 
fer 03 vary from the Pole, you muſt (being ia the Derivian 
where the compaſſes fhew the Pole) imagine a poiut vader 
the Pole of the wozlv, aud this point co bee without all the 
Weauens, contained bader the firſt moneable. The which 
point oz part of Heauen, hach a vertue Attractiue, that 
dꝛaweth vnto ity20n touched with the part of the Load» 
ane, cor eſpondent to that certaiue part ok Heauen, imagi⸗ 
ned without oz bnder all the Heauens, moned by the firſt 
moueable. Foz il it were tmagined ta be mvucd within any 
ofthe moaned Heauens, then the attractive point by the mo⸗ 
uing ofthe fir k moneavle, and conſequently the\Compaſſe 
ſhould make the ſelfeſame mouing in 24. houres, which is 
neuer (ene: t therefo2e this point is not in the moueable Mra⸗ 
neus, ne icher in the pole: to; it it were in it, the compas ould 
not vary,noztheaffing & nozthweſting. Zherefoze the cauſe 
of noꝛtheaſting oz noꝛthweſtiag, oz departing fromthe Pole 
of the world, is, that being in the ſaid Peridtan,the attractiue 
point and the pole, are in the (elfe ſame, oʒ in one Meridian: Fx 
the Compaſſe ſhewing the attractiue point, ſheweth directly 
the Pole: and departing from the ſame Peridian toward the 
Caſt(the wozld being round) ve pole of the wozld remaineth 
to vs on the left hand, and the point of the attractiue vercues, 
ſhali de on the right hand, which is toward the noztheaft 
winde. And in how much moze be ſhall ſaple toward the eaſt, 
the diffance ſhall appeare greater vnto vs, vntill wer come 
vnto the 90. degrees, and there ſhall be the mo and greateſt 


noꝛtheaſting, e paſſing from thence further fozward, it ſhall 


. appears vnto vs, that the attractine point comneth neerer and 
neerer bats the Meridian line, and ſo much ſhall the Compaſſe 
goe bettering oz amenving the noztheaſting, vatill it returne 
to he ſelfe ſame Meridian in the oppoſite, 02 contrary 
part from whence thepcame, oz where thep began, and then 
Gali the at tr actiue paint de directly to them bpon, oz againff 
the Pole al the wezld, and the Compaſſe hall ſhew oz — 
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I And againe, — 
Pole ol the wozld ſhalt remaine totheirightthand's and the 2 
point attractius ta the left hand, and ſo ſhall, the; Compaſle | 
beginne Nozth⸗weſting „ increaſing it bntilb it come from 
thence to the g oοegres, and chere dali bee cht maſt of big; 
Noꝛth we ting. Fog tarniug coward. da? Hur dia fran 
che Attractine point, it ſhall goe a nending vos bttttring bn 
till it returne tothe ſelfe lame Peridian, from whence it de⸗ 
parced, and there ſhail che Compaſſe ſhew the! Pole of che 
w921d. directly by oz oucr agaiuſt the aitractiue point, whisy 
is perpendicularly vader i if from theace thep 
ſhauldcurae to paffe towardthe Wefr,thbyole ſhould reſt to 
the right hand the attraciue point tothe left; d (9 {hall che 
var iat ion be to the Nozch welt, and this is the cauſe of the 
Hozth gat ing and Nozth: weſting, oz variation of e Com⸗ 
paſſe. Aſo it is nat to be vnderſtod, chat this Hoꝛth⸗d ſting 
and Fozth- wetting is vaifoznſe, as is the departing (oz Xcos⸗ 
ding to the beparture)from th mer idian, where the compaſle 
theweth perfectly, but rather betoze at the beginning ofthe 
departing from the ſaid Peripian, it makech difference, oz 
variatioa ig a certai that isVf- 
texwardis little, aud ſo much the lelſe, in how much the mie 
the departing is from the laid Peridian :fo2 it is a paſſiog of 
the Circtes, diuiding oz cutting themſelues in the @pheare: ſo 
that.theſo differcuces are, as re they ofthe 0 80 8 of 


the Sunne: which neare vaſo che Tquinocgials are feat, 
and nenxe vnto the Solſtitials are litle. All the whic il e- 
uidentlpappeare ia the figure followiug, which is circle di⸗ 
uided by 2. diameters, into 4. qquall parts, cutting themielues 
in che tenter in tight angles: Sah krom the ce point( called 
the pole) tommeth foꝛth a mou able Portstün- an, and in it gocth 
N c likewiſe mouvcable alvit the circle: the attragius 
— t dittaus com tho: — ol ther wozlu, aud 
or eh _w a'thid;' which mu ſt euer palle byrhs 
— — 'the- compatlec uc ing 
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Pale ſhałi ſhew che pale, and without that ſhall gos nozths 
eaſting, oz nozthweEing, ſo varying and departing from 

the true Peridian that commech fwzth of the Pole ofthe 
woe. Jt is the opinion of ſome Mariners, that the Pe- 
rid ian where the Compaſſe ſhewech vireclythe Pole, palCech 
by the Jlaud of Santa Maria, aud other ſay, by che Aland of 
Canerus ia the Azores. 


Demonſtrat ion of Northieaſting- 
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And whereas the incomnenlencs de munten ald nate 
riana, the ſame muff be rewodied wichp2udence and time, 9 
nat ta be negligent in the voyage, hat ener ts ble and obſerue 


@pevience;moze p2ofitable chen nge and W 
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que ttious of the ſoeret feanchers 'of nacurall thᷣtugswithens 
expericace,whereoſ reaſon taketh his pꝛintipali rennd. And 
therefoze the wiſe Pilot ought to know by experience / as 
maup of them doe not) how much a god Compaſs doth bx- 
rie, Roztheaſting, oz Nozthwelting from one Pozt to ano? 
ther. Bo that to know how much the Compaſſe doth va- 
rie, NozcheaTing, oz Nozthwelfing, from one place to ana- 
ther (as to ſap, halſe a quarter, oʒ moze oz leſſe iu quantitp, as 
they are diſtaut from the ſatd Peridian, where the compal⸗ 
ſes thewthe Pole) he ſhattia che Nanigation take hed, any 
well couſidor, in any ſuch vayage, Noztheaſting oz Nozth- 
weit ing, in the points of the Compaſſe. And this ſhau ba 
to ſaple truely bp the points 02 lines that the Carde doth 
certainly ſhew- As ſoz example, In ſayling from any J- 
land that is ia the ſaid Peridian, oz from any other part 
in ſeeking ot any Pozt, that is to them true Nozchealt, ifby 
ehis way the Compaſſe Hould Nozthealt halte a quarter, 
then lapling by the points oz lines ofthe Compaſſe, Nozth- 
eaſt halte a quarter to the Mozth : their Nauigation ſhall bs 
(excepting other impediments) to the Noatheaft which the 
Carde ſheweth : Aud by this poiut oz line, muſt be made 
the a:connt of ſuch a vapags. And ſo by the points 
of the Carde, they thall direaly finde the Pozt that 
they ſought. And bp this oder, ſhall they gouerns them⸗ 
ſelues in all Nanigations. Faz the which, it is convenient, 
that wiſe and expert Pilots, ſhould make notes ot obſerna- 
tions of Noztheaffring and Nozthweſfing, that is fram 
Pozt toPoze, and to make compilations and gatherings of 
ſuch notes to carry with them in their chips tos regiments : 
und not to bes buſle oz curtons to amend their Compalles, 
83 withthe ffone to rubbe the vous 03 Stele, nepther on 
the one fide 83 ths other, from whencs the Flower Deluso 
doth ſhew : ſoz this ſhould cauſe many inconnentences. 
Heyther ought they to admit in their Cardes ews gravua- 
tions: ofpecially, foz that ts know how much in every place 


. the Compaſſe doth gos allde, oz vary from che crue — 
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Dꝛaſmuch as now weet aue the guide, which ts the com⸗ 
paſle, it ia conuenieut to enter into the wap, which is Nas 
uigation. The which (as we haue laid) is to goe oz paſſe by 
water ſcrom one place to auother. Aud chis pꝛeſuppoled, 1 
lap, that he chat deſtrech to atteupt Nauigacious muſt know 
two things which the carde ſhall Gew him, The one is, by 
what point oz line hee ought to ſaxte, and this Mali th lines of 
the ſapling carde ſhew him. The ochet is, the leagues of 
che diſtance; and this thalicheſcale:oz trufkoof the teugues 
hew, taking with u tompaſſe the diſtamęot᷑cho places, and 
applying it to the ſcale. The knowledge orf thele two things 
-ought the Pilot to beare in memozy, ant to put them in efs 
fert, ought to direct his fszeſhippe to the ſeife ſane winda, 
:whichthe compaſſe. dath nem Foz the diffanes, hes dught 
to know holo much the ſhippe goeth dailp, well conſideriug 
- and obſeruing the windes, tides, currents, and all ſuch things 
as may bie with him 33 againft him. And atco2ding hereun⸗ 
ta, hte ſhall know how much hee hath :gone{ and what re. 
- mainech faz him to goe, and whether he ber farre off, oz neare 
muto the place whitherhee: entendech to ſaple: the which in 
NMauigation is the end deſired. And becauſe this eſtimation 
- 03 computation tannot bee iuſt and exact, eſpet iallp in a 
long Uopage, az inlong time: it ſhall bee conuen ent that 
! we-renific, ozanend it, knowing the place where the ſhip 
„is lan the:(upih ficlail part of the mater, hy the place that ans 
ſereih to u in Meauen. Tos place of Heauen, isknawne 
- bythe Altitude af the Puls, aud bythe Altitude of the /pale, is 
Anowne che Altitude of the Equine ctialt, and by the Kititude 
- ofthe@quizatiatiagy. deri iuat ien uſtte — 
E the 
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contrariwife,knowtug the Peridian Altitude and declination 
of the Sunne, is knowne the Altitude of che Equinoctiail,aud 
by the Equinoctiall, the Pole, and by che Aiticade of the Pole 
is kaswne the Latitude: and this is the place that is deftred 
to bee knowne. But fozaſmuch as the Heanen is mousable 
from the Eaſt to Melt, this place is not kuo wne as a certaine 
point, but is known as a line oz paralell at a certaine diſtance 
from the Cguinoctiall, and it is knowne in what point of this 
paralell the Shippe is bythe Altitudes that ars taken from 
Meauen, and allo by the line that the Shippe hath gone, as 
ive will further declare in the 13. Chapter, of making a point 
02 pꝛicke in the Tarde, and in this manner you ſhall haue re- 
tified the wap that the Shippe hath gone, and conſequently, 
the way that he hath pet to goe. 

And fozaſmuch astheſe Altitudes are ſop3zofitable and 
necefſary, it ſhall be ng&dfull to giue rules how wr may vle 
them to our moſt commodity : and foz this is pzeſuppoſed to 
know, that all places ſtituate on the ſuperficiall part of the 
Garth, and Mater, epther thep are under one and the ſams 
Peridian, ſo that they haue one ſelle ſame Longicude, and 
differ in Latitude, oz are in one parelell, where they haue 
one (elfe-ſame Latitude, and differ in Lougitude, oz are in 
diners Peridiaus and paralels, where they differ in Longi⸗ 
tude and Latitude. And J ſay, that if they haue oneſelfe 
ſame 4 ongitude, theyſaple from ths one co the other, by the 
Line of Nozth, and @oauth, and how many degrees doth 
vary the Altitude of the Pole, aus of the Equinoctiall in 
Deaven,ſo many degrees haue they gone by Dea oz by Land. 
Jftwoplaces haue one ſelfe ſame Latitude, they paſſe from 
che one ta the other by the Line of Caſt and Meſt. And in 
ſuch manner of Wopage, ths Alticudes doe not pgofit vs, be- 
cauſe there is no variation. Jfthep differ oz vary in Longt- 
tude and Latitude, they ſaple from the one to che other, by 
ſome of the other Linss. But there are moze degrees that 
cozreſpond the way that the Ship makech, then the degrees 
that vary the Altitudes of the Eguinectiali aad rhe = 
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Aud this diffzrence ſhall bee greater, in how much the Line 
ſhall dzaw neare to the Caſt and Met. and how much it ſhall 
dzaw neare to Pozth and South, it ſhall be leſle. Of the de⸗ 
ores 92 leagues, that anſwer ta euer p degree of the variation 
cf the Altitude, we will intreat hereafter in the 12. Charter. 
Theſle Alt itudesare kaowne many weves but elpetiallv 
by two, as by the Meridian Altitude and Deelmation of the 
Sunne (as we haue ſaid) is knowne the altitude of the E⸗ 
quinoctiall, and by it che alti:ude of the Pole. Theſecond way, 
they are kn wne by the altitude of ſome lixt Starre. And a⸗ 
mong many other, the Noth Starre is taken, becauſe it is 
neareſt to the Pole. To kaowthe altitude by the Sunne, 
thai things are neceſfarp, that is to lep, an Jaſtrument, the 
declinat ion of the Dun, and rules. The Jaſtrument to know 
the Peridian altitude ſhall ber the aTrolibie, becauſe it is 
moff commodious fo2 this purpoſe, whereof wee will intreat 
in the Chapter following. The declination of che Sun( which 
is to take it away, oꝛ to ioyne it with the Meridian altitude, 
we haue already veſcribed in the third Chapter of the ſecond 
part,. The rule to know when the declinat ions mult be iopned 
with the Peridian altitude, oz taken from it, wer will giue in 
the 8, Chapter. To know the altitudes of the Pole, by the 
altitudes of the Hozth Starre, two things are neceſſary, that 
is an Juſtrument and rules. The Jaſtrument wherewith 
the Mariners are accuſtomed to cake the altitudes of the 
Nozth, they call Beleſtilia, which is a Croſſe ſtaſſe, whereof 
we will w2ice hereafter in the 9. Chapter. And the rules of 
the Turne oz Compalle,which the Nozth-ſarre maketh about 
the Pole, we will declare in the 10. Chapter. 


5 144 U Dns. VII. 
Of che mal ing and vſe of the Aſtrolaby, with the which 
the Mariners take the Altitude of the Sunnt. 


TA a plate of Copper o Lattin {which foz this purpoſe 
& is better then apy other Mettall) of the bignelle that 
| von 


— 
* " 


The third part. 145 
you deſire to make the Aﬀfrolabie, and is commonly of the 
bigneſſe of aſpan ofthe Diameter, and let it be of the thick⸗ 
neſſe of halle a finger at the leaſt, fo the weightier that it fyal 
be, ſo much ſhall it be moze eddie to make the Altitude. This 
Plate muff be made round by a Circle, leauing a comming 
fozth ofthe Circle 92 co2ner ,inthe which you ſhall put a King 
o handle with a hole, whereby pou may hang the Ackrolabie, 
vp ath2&d oz line co take the Altitude. 

After it is thus ſnade, with the Ring o: handle annexed 
thereto, make it bꝛight and ſmoth, poliſhes on both the ſides, 
and all of one equall thickneſſe, that one fide be not heauter 
then another, which pou ſhall trie in this manner: hang the 
Plate bythe Ring oz hole that you haue made, and from the 
ſame hole hang a plomet of Lead, faſtned to a haire, oz fine 
thꝛeed of Silke. The Aſtrolabie thus hanging fre, and at li⸗ 
bertie with the plomet, il then the thaced fall vpon the Center 
of the Aſtrolabie it is well, but if the thz&d do leane oz lwerue 
to the one five oꝛ to the other, lx om the Center, then is that 
ſide thicker and heauier then the other, and mult therefoze ba 
madethinner, vacill the thꝛeedfall inffly vpoa the Center. 
This done, make a Circle vpon the ſaid Center, a little with- 
in the Circumlerence ofthe Aﬀtrelabie. Then draw a Dias 
meter fromthe Center of the hole, ta the which che Ring 03 
handle is, vnto the Center of the Aſkrolahte, trauerlag 02 94 
uerthwarting the whole Circle, And this hall be called che 
line of the Zenith, oz vertical! point, which 8i7o all be cut 
with another Diameter vpon the Center. making right ans 
gles with it, and this Diameter thall be called the Wozizon⸗ 
tall line. Theſe two Diameters ſhall diuide the Cirele in⸗ 
to four e equall parts After this pou chall make another Cir⸗ 
cle, ſo much moꝛe within the ſecond, that berweene the Cir⸗ 
cumlerence of both the Circles, may be contained the num⸗ 
bers ofthe degrers. Then the Aſtrolabie hanging befoze pon) 
pou ſhall diuide the one (being the ſuperiour and left part) 
firft into the equall parts, and euer part ſhall contatne 30. 
degrees. Then ſhall you dinide euerp part of theſe into ther 
Þ 2 gocher: 
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other eguall parts, and they ſhall containe r0.degre&s: and 
euerp of theſe dinide into two parts, aad they ſhall containe 
five degrees. This done, put a Ruler vpon the Center of the 
A ftrolabte, applping it to every ofthe points that diaide the 
ſaid parts, and dzaw certaine lines that paſſe from the Cir- 
cumfereuce of the firſt Circle, vato theleNe Circumference, 
and in the ſpace of the leſſe Circle, wꝛile the numbers of the 
degres,bceginning in the Hozizontall Line, and in thatſpace 
put fiue, and in the ſecond ten, and ſo fozth of the other, batill 
the 0. degrers end in the line of the Zenith: then ſhall pon 
diuide the ſpaces that are bet wenne the fir® Circle ano the 
ſetond, euer y (ſpace into ſiue, which ſhall make the 90. degrees. 
The Aflrolabie thus made, pon thall make p Alnidada oz La⸗ 
bell: foz the which pon ſhall take a Plate of Latine, of the 
bꝛedth of ſcarcely two fingers, and as thicke as the Aſtrola⸗ 
bie, alſo as long as the Diameter of the Aſtrolabie, and make 
a line in the middeſt chereofbythe Longitude, in the miditf 
ol this line, make a Circle, ſo great that it may touch in the 
ſides of the Plate, then cut off this Plat e on the one ſide, that 
which it hach from the line to the right hand, and on the s⸗ 
ther ſive, that that it hath from the line to the left hand, lea⸗ 
uing the Circle whole. Thitz line that ſhall paſſe by the Ceu⸗ 
ter of the Circle, is called Linea Fiduciæ, (that is) the line of 
confidence, which is that, that ſheweth in the degrees, the Alct- 
tude that taken, Then ſhall von take away the ends o: 
co2aers ofthe Alhidada, that are without the line, ſo that you 
touch not the line. This doue, you ſhall make two little ris 
lag 02 raiſed Tables oz Plates of the (ame Mettall, whercof 
the Arolabie is made, aud of the ſelfeſame thickacfle that is 
the Alhidada oz little leſſe, and of the bzedth of the Diame- 
ter of the Circle of the Alhidada, and let them be a thumbe in 
height oz b2odth. Ja the midit of theſe two places by the 
height. pon ſhall make a Line. Mhen theſe are made equall, 
und all their Augles right, in enery line of theſe that von 
daue made, you ſhall alſo make two holes, equally diffanc 
from the ſides oz edges of the ſaid Plates oz Tablets. And — 
ths 
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the two holes ofenery of thele little Plates, the one hole muſt 
be as big as may containe a great Pin, and theſe ſhall ſerue 
to take the Altitude of the ffarres. The other muſt be lo ſub: 
tie aud mall, as afine ſowing Needle, and theſe ſerue to take 
the Altitude ofthe Sun: they mutt be made inluch manner, 
that the out ward part of them be bigger, aud lefle within, af 
the quantity: that J have ſaid. Thele Tablets oz erected 
Plates being thus made, they muſt be ſothered/in the Alhida- 
da, betwæne the Center and extremities oz ends ot the ſame, 
making in it certaine notches, where they may beg. made lat 
and ſothered, oz leauing fir ſt in the Plates certaine ſharpe 
points 62 cozners, that map enter into certaine holes, made 
lathe Alhidada, whereby they map be made faſt vaverneath 
with Pins, and they muſt be ſo ſet, that the Line where the 
holes ofthe Plates are, map fall vpon the Line of confidence 
ofthe Alhidada, ſo that the one halte of the Plate be fet vpou 
the Alhidada, andthe other halle wichont ic oʒ at large. Ju 
like manner pou ſhall take god aducrtiſement, that the great 
hole of the one Plate ſtand ditectly againſt the great hole of 
the other Platz and being nothing at all awzy: this done, pon 
ſhall boze the Aſtrolabie thozow by the Center, making a 
verp round hole, that may haue in the midſt of ft, the Center 
ol the Aſtrolabie. This hole ſhall be af the btgneſſe of a Gale 
quill ; and the like ſhall vou make in the Center of the Tircie 
of the Albidada: then ſhall you make a Pin o Paile, ofthe 
ſame N attin the which on the vpper part of the Alida may 
haue a plaiae and round head: this Pin alſo ſhall bes 
round and ſmotch, that it may enter inſt and cloſe iat 
hole of the Alhidada, and Aſtrolabie, and at the end o) poiut 
thereof, comming ſozth on the other ſide of the Aſtrolabie, 
mut be a hole made fideway thozow-the Pin, clols to the 
Plate ofthe Aſtrolabie, ofthe bigneſſe ofa little naple oz pin, 
that may be put therein, to make fait together che Alndeda 
with the Aſtrolabie, ſo that the Alhidada may there hy becur⸗ 
ned round abouc the Attrolabie, as appearith in this Figure 
following. 
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To take the Altitude of the Sun, hang vp the Aſtrolabie by 
the Ring, and ſet the Alhidada agaiaſt che Sun, and raiſe it, 
93 put it downe , inthe quarcer that is graduate, vntill che 
beamss of the Dun enter in by the little hole ofthe other Ta⸗ 
blet oz rayſedPlace,and pꝛeciſelp by the other litle hole of the 
other cablec. Then loks vpon the ine of Confidence , and 
how mauy degrees it ſheweth in the quarter that is graduate 
(beginniag from the Yozizoutall Line) ſo many degre&s of 
height hath the @na. Ju line manner ſhall pou doe to take the 
Altitude ol any other tar, lo ing thozow the great holes, be⸗ 
cauſe this map hardly be (eons by the little holes. 
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CM AP. X. 
Of the definition of the Altitudes, and how the Alti- 
tude of the Pole may well be know ne by the Me- 
ridian Altitude, and eleuation of the Sunne. 


T is connenient to define the Altitude, befoze we giue 

rules ofthe vie thereof. The Altitude ofthe Hunne, oz the 
Mone, 63 of any other Stars, is the diſtance that is betwene 
it aud the Hozizon. Aud this ought ts be accoudd by the 
degrees of the great Circle, which paſſeth by the Zenith, and 
bythe Center of the Bun, oz of the Pone, oz ofthe Star, vas 
tothe Hozizon. And the degres that are from the Yozizon ta 
the Star, oz to the Sun, that is the Altitude, and the degrees 
that are from the Center of the Star, oz ofthe Sun, vatothe 
Zenith, is called the compiement oz ſupplement of the Alti⸗ 
tude. The Altitude ofthe Equinoctiall is euer counted by 
the Peridian. And the degrees ofthe Peridian that ars bes 
twiene the Equinoctiail and the Yozizon, is the Alcitupp of 
the Equinoctiall, and other io wany aretheythat are from 
the Zenith to the Pole. Foz the Altitude of the Equinoctiall 
is equall to the complement of the Altitude of che Pole. The 
degrees ofthe Per idian that ars betweene the Cquinogiall 
and the Zenith is called the complement «f the Altitude of 
the Equinoctiall. and is equall co the Altitude cf the Pole. 
And although we haue dcfiaed the Altitude in generall, yes 
Gall we enelp p2ofic our ſelues by the Peridionall altitude 
of the Sunne. The Peridian altitude is the greateſt altitude 
that the Sun hath euer dap, and this ſhall be when the Cons 
ter ot the un is in che Peridian. And ths arke ofthe Pert 
dan that is betwerne the Pozizon and the Hun, is the Peri⸗ 
dian altitude: o that when we ſay the altitude of the Dunne 
is taken, it is vnder ſtod at midday, The Hadowes that the 
Sunne then maketh, ars in thare ſozts: fog epther to vs it ca» 
ſteth the hadow toward the Nazth part, oʒ toward p South, 
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92 peudicular by a right-bp Linz, ſo that at midday o2 none, 
nothing that ſtandeth vpꝛight,giuech any ſhadow at all. But 
tozalmuch as there is ſuch variation ia declinstioas, Alti⸗ 
tudes, ſhadowes and Paralels, it ſhall be neceſſary to gine 
rules fo2 all variations. And theſe ſhall be reduced ints foure 
b2icfe and compendi aus rules, the which J haue here deſcri- 
bed, that the witty may haue pꝛoſit by chem, and the rude 
tearae them, not caring foꝛ the rules of the Mariners, becauſe 
they are ſs long and tedious, fo2 (as the Philoſopher ſaith) it 
is vainely done by many, that map weil be done by few. 

When the ſhadow ſhall be perpendicular, it is becauſe the 
Sunne is in the Zenith, and 90. degrees aboue the Yoztzon, 
And then how manp degre«s of Declination the Sunne hath; 
ſo much ſhall wee be diſtant fromthe Equinoctiall, toward 
the part where che Sunne declineth. And it it haue no decli⸗ 
nation, it and we ſhall be vnder the Equinoctiall. 

But when the Sunne and the ſhadowes ſhall be to vs 
from the Equinoctiall, toward one ofthe Poles, we ſhall cake 
— Declination from the Peridian Altitude, and then 
hall remaine the Complement of the eleuation, which com⸗ 
plement being taken from 90. degres, then ſhall remaine 
that which we be diſtant from the Equinectall toward the 
fame Pole. | 

When the Dun declineth from the Equinoctiall, toward 
the one Pole, and the h@vowes ſhall be toward che other, we 
hall jopne the declination with the Meridian Altitude: and if 
all come not to 90.thenſubtract them from 90. degr&s, and 
we ſha'lhane the camplement,i.adſo much ſhall we be diſtant 
vom the Equinoctiall coward that Pole, to the which the ſha? 
dow falleth: andifchey be mozs in number then 30 · then the 
ouerplus of 20. hall we be diſtant from the Cquinoctiall tos 
ward the Pole where the Dun declineth, and it they be tuff 
90. we wall be vaper the Equinociall, 

When the Dunne hath no decliaacton, we ſhall be diſkant 
from the Equinoctiall , the complement of ths Peridian Al⸗ 
titude toward the Pole where the ſhadowes are. By theſe 

| rules, 
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rules, beſide ( the die whereof ſpoken )' map bie 
knowae how much is the greatett vectiaationof the Sunne, 
the Altitude of the Cquinorttall, the day, haure, and minute, 
whenche Equinox was, the which is knowue as followerh. 
HBauing taken the greater Peridian Altitude of the Sam- 

mer { which is the beginning ol Cancer) und the lefſe of Min⸗ 
ter (which is in the beg iuning of Capricorne) taking away 
t je lelle from the moze, the reſt is that, that is from Tropike 
to Tropike, and conſequeutip parted by the middeft is the 
greateſt declinat ion. 

As foz example, being in the City of Londen, finde the 
greateſt Meridian Altitude ofthe Dania the beginning of 5+ 
to be 62.dear&s, and the lefſer er idian Altitude, which is 
whenthe Dun is in the beginning of y. to be x5.degres,then 
taking 15. from 62. reffs 47, and ſo much is from Tropike 
to Tropike, and the :. which is 2 3. degres 30. minutes, is 
the greateſt declination. 

Agaiue, the greateſt declination added tothe leſſe Mert- 
dian Altitude, oz ſubtracting it from the greater Peridiaa 
Altitude, the reft is the Altitude ofthe Equinoctiall abone the 
Mozizon. 
2s loz example, the greateff declination 23. added ta 15. 
the leller Meridian Altitude makes 38. . oz taking from 62. 
the greateſt Meridian Altitude, reits 38. the height ofthe 
Equinoctiall inthe City of London, 02 in any place where 
the Pole is eleuated, 5r. degrees, 20. minutes: hereof it fol- 
loweth, that when we cake the Meridian Altitade at 38. 
that day is the true Equinoctiall, which will bes the 11. of 
March, aud the 13. dap of September this pꝛeſen: ptere 1630. 

So likewiſe when pou take the height of the Dunne vpon 
the Peridian, at 62. degrees of Altitude, then is the Dun in the 
true Dummer Tropihe, oz at 15. degrees of Peridian Alti⸗ 
tude, then is the true Winter Troptke, the Summer Tro⸗ 
pike being. at the Saunes entrance into =. aud the Mintet 
Tropike, at the Sunnes entrance into yp» which is the 12.0 
Iune, and the 1 2. of December, this pzeſent renxe 1630. 
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Pere it is not vnnecetlarp to be noted » that foz the woz⸗ 
king and obſerning of theſe, and ſuchlike p2opoſitions, there 
is to hit conſidered, that from the Gquinoctiall to epther of 
the Poles, is iuſt 90. degrees, aud the height olche Pole is 
the eleuation thereof, and hauing taken the height oz alti⸗ 
tude thereof, the lame ſubtracted from 90+ that which re⸗ 
maineth, is the eleuation oz height of the Equincctiail aboug 
the Yo21zon:; foz it is certaine, that if the Pole be taken at 90 
degrees aboue the Hozizon, that is to ſay, ifche Pole be in 
the Zenith, then is the Equinoctiall in the Pozizon, and 
icke how much the Pole is depꝛeſſed from the Zenith, 93 
bercicall point ouer your head, ſo much is the Eguinoctiall 
raiſed abone the Poz2izon towards your Zenith : and by this 
reaſon pou map know the Peridian Altitude of the lame, 
by adding the Declination, with the eleuat ion of the E- 
quinoctiall. 


Cur. IX. 
Sheweth the making and vſe of the Mariners Croſſe- 
ſtaffe now commonly vſed. 


Ere in this Chapter, had Martin Curtis ſet downe the 
Deſcription and making of a Croffe-ffaffe , haniag 
anely one Tranſame, as haniug in his time not the knows 
ledge of any other: but the ſame being wozne cut ol ble, and 
Diners farre better now knowne, J haue thought god here 
to explaine the making aud vie ofche latter, namely , of that 
with thaw Tranſames now moſt commonly vied: foz the 
making whereof, it is neceffary to haue a Table-bw2d, et. 
of ſuch connenient length and bzedth, that vpon theſuperfi- 
cies thereof a guadzant may be dzawne , whoſe Semeviame- 
termapcontainethe juſt length, 82 ſomewhat moze, that 
you would haue pour fFaffe to be of: fo2 the better effec- 
ting whereof,it is god to couer the (aid Table 2 bozd with 
paper, and vpoathe ſaid paper, as Iſaid, with a large paire 
eee deſcribe aquadzant in ſuch manner, as is ſbew⸗ 
£Y 
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ed in the figure following, marked with the Letters A, B, C, 
that quadzant diuide into two equall parts, from the Cencee 
to the Limbe, with a Diagonal Line, pzatraced. by the Line 
A, B. the halfe thereof, viz. chat next vaco the [perpendicular 
o2 ſubtendent, A, B, let it be dtuided into 90. equall parts 
from B, to P, and to ths laid Line A, B, dzaw che Para⸗ 
lell Lines from the Limbe of the quadzant, to the baſe there⸗ 
of, biz · The lirſt diſtant from the ſaid perpendicular, 5. parts, 
marked with J, B, the ſecond 10. marked with G, H, and 
the third 20. marked with E, F. which thꝛer paralell Lines 
ſerne foʒ the graduation of the ſides of your Croſſe⸗ſtaſſe: 
the firſt ſerning from 5.to 10. the ſecond from 10. to 3 6. and 
the third from 30. to 90. degrees of Altitude, epther of Sunne 
oz Starres, where you are to note, that the firt Paralell 
Line expꝛellech halle che leugth of the ſhozteſt Tranſame oz 
Crolle, the ſecond, halle the length of the middlemof Tran: 
ſame, andthe third, halfe the length of che longeſt Tranſame, 
which ſaid Tranſames 02 Croſſes muſt bee applyed each co his 
particular ſide ofthe taffe(;viz..)the ſhoꝛteſtto that ſide, which 
is marked from 5/. to 10. degrees, the ytindlemaſtco that five 
which is marked from 10. tu 30. and the lofigeſttos chat ſivs 
which is marked from 30. to g. degrees, euory ons at ſuch 
times as occaſion ſhall be mini ſtredd. 

Now it reſteth to e diujde/eaeh ſide int he his 
peculiar number ot degr&s, an(weralie,co the Tranſame 
03 Croſſe helongtng thereco, whith is thus done: lay one end 
of your Ruler to the Center A, and applping the other end cb. 
each ſeyerall diniſfon in the Limbe, betwixt 5. and 10+ 
parts, where your Ruler ſhall each time cut the Line I, K, 5 
make a marke foz each ſeuer all degree, foz that ſive of pour *. 
affe which ſerues from 54.6 10. degrees : againe, apply pour * 
Ruler to each ſeuerall Diuiſion in the Limbe, from 10. to i 
20. and where pour Raler ſhall each time cut the line G, fi. 

make a marke fo; each ſeuerall degree: fo2 the ſecond ids 
of the kaffe, ſeruing from 10. degrees, to 30. degrees, and 
laſtly apply pour Ruler to each ſeuerall diuiſion of the * 
rom 
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rom 30 · to 90+t where it ſual each time tut iu the Line, E: B. 
make a marke foz the ſeuerall degrees, fe2 che third five of the 
affe, ſeruing from 30. to go. degrees, vnto which the longe tk 
Lraaſame is to he applyed.Theſe 2 lines being thus marked 
il you apply the 3. ſides of your ſtatfe, each to his peculiar 
Vine, and diuide the ſaid ſides of it, thereby youtſhal haue your 
ſtaſfe accommodated, whereunto you map apply the Croſſes 
eachſeuerally as pou ſhall haue occaſtan to vſe them, noting 
that the ſhoꝛteſt Croſſe is to be vſed when the Sun oz Starre 
ta not abeue 10. degrees high, the middlemoſt, when the un 
92 Star is not aboue 30. degrees high, andthe longeſt Croſſe, 
when che un 02 Star is bet wixt 3 o. and go. degrs high. 
| The Demonitration oi che ſaid Staffe. 


The faid Caffe = = furniched with ſenerall de⸗ 
eres, if the Artiſan liſt to take the paines, hie map dinide 
each degre into 4. 5. 6. 10. 12.02 15. parts, sach part cons 
taining, 15. 12. 10. 6. 5. 024+ minutes, as he (ball thinke 
 conuentent to be compzehended within the length of the 
caffe: which being ſo accompliſhed, it reſteth now to ſhew 
the vſe thereof, which is ſo commonly knowne bnto euerp 
D2:dinary Sea⸗man, that few wozds will ſuffice fo: the 
explanation thereof: being thus, haning fitted that Croſſe 
to the ffaffe, which in pour iudgment will beit ſerue foz pour 
altitude deſired, ſet that end of the affe where the degrees do 
end, tothe coꝛner of pour epe, right with the Center thereof, 
holding the Croſſe right bp and downe, and winking wich 
pour other epe, moue the Tranſame oz Croſſe to andfro > 
till bythe extreame ends thereof pou may at onte (with that 
epe, at which the (fafſe is) ſ& both the middle oz Center of 
the Sunne-o2 ſfarre and the Pozizon, biz. the Sunne o2 ſtarre 
by the bpper end ofthe Crolle, and the Hoꝛizon, byrhe low? 
er end thereof, which being ſ@ne as is ſaid, there tap the 
Crolſe, and the number of degres that is cut therewith : vp- 
on the ſide of the ſtaffe belonging thereto , is the Altitude of 
the Sunne, Karre, cc. deſired: manifold are the other ſozts 
of Auſtruments, by which obſeraation may be made epther 
on ſheze oz at the Sea, but this being mof common in vſe, 
J haue onelp ſet downe the deſcription and vie thereof; 
Though J cannot but chiefly commend M. Wrights Sea⸗ 
quadzant, as alſo another quadꝛant now much in vle, where⸗ 
by the Sunne is to be obſerned without loking thereat, with 
onelp turniag the quadꝛant towards the Sunne, and looking 
bpon the Hozizon, the quadꝛaut lying oner pour ſhaulder with 
your backe towards the Dunne, foꝛ the vie of Þ. Wrights 
quadzant , he hath wzictea thereot very amply in his co2re» 
ftion of erroꝛs in Nauigation, and fo: the other it is lo calic, 
that it needs no explanation; the vie of the Sunnes altitude 
thus taken by obſeruation, is explained as large in the third 
Chapter ofthe ſecond part. 


Cray. 
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CMA. X. 


Of the Altitude of the Pole, knowne by the 
Altitude of the North. ſtarre. 


T? kiſow the paralell in che which the Shippe is, ouer 
43 andbeſidesthe rules, there bekoze the Altitu des of the 
Dunue, it is iit.ewiſe knowne bp the Altitudes ofthe Nozth- 
ſtarre. Theſe two manners are vicd, foz that moze credit is 
Eiuen to two witnelles, then to one: lo that if by one ariſe anp 
doubt, the ſame map be certified bp the other, and alſo be- 
cauſe time may ſometime ler ue f23 the one, and not fog the o⸗ 
ther, as to haue a cloudy midday o2 none, and a cleare night. 
The Altitude ts taken ofthe Noztharre, which is a ſtar 

in the ertremicy 62 end of the taple of the lelſe Beare, being 
a confteilation, commouly called the hoazne, Foz this Nozth 
Starre (of the moſt notable arres about the Pole) is nœreſt 
vnto it, and ſhall therefoze ſhew a lee Circle then anp Bf 
the other, and lo chall his Altitude differ little from the Al- 
titude of the Mole. This Carre hath declination 87. de⸗ 
grtes and 8. minutes, and the complement to ninetp (which 
are two degrees, and fifty two minutes) is his diſtance from 
the Pole. And althsugh that many hold opinion, that it is 
diſtant moze then th2& degrees, pet it is now pꝛoued by the 
dayly experience of many expert both Aſtronomers and Pas 
riners, who by diligent obſeruations haue found the true 
places ofthe ſtarres, then heretofoze : and among the reit, 
it is moſt certaine, that the ſaid Nozth:ſfarre is but two de⸗ 
gras, and fifty two minutes ſrom the Pole, with their 
Lengitudes, Lat itudes, Declinations, aud right afſentions 
mode perfectly, and pzeciſely then doe the ar iners: koꝛ thep 
Account not onelp by degrees, but alſo by minutes and ſe⸗ 
tonds. Therefeze wheloeuer will pꝛecilelp know it, let him 
take the highef Altitude of the Nozth-ffarre, which is his 
being oner the Pole, and the lefſe Altitude, Which is W. 
| ag 
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tag vader it: then take away the leſſe from the moze, and the 
halfe of that that remaineth, hall be the diſtance of that ſfarre 
from the Pole of the wozld. 

And likewiſe bp this experience map be knstone the Als 
titude ofthe Pole, and what all the ocher Tarres,that goe not 
downe vader the Pozizon, bee diffant from it. Jopning the 
greater Altitude with che lee, and that hall amount thereof, 
diuided by the halfe, ſhall be the Alltude of the Pele, and 
taking away this altitude of the Pole from the greater altt: 
tude of the ſtarre, oꝛ the leſle from the altitude of the Pole, che 
reſt that remaineth ſhall be the diſtance ofthe ſtarre from the 
Pole: and as the Pole is inuiübie, it cannot bo ſeene 02 
knowne, when the Poꝛth⸗ſtarre is higher and lower, except 
it be by the meane of ſome other marke: and fo2 this is con- 
ſidered the poſition of the fozmer Guards oz watch, being 
one of the two Starres called the Guard, which are in the 
mouth of the Bo2:e : which how much the ſaid Starre is vu⸗ 
der 02 aboue the Pole, is knowne by often experience, and 
exact triall of the ſaid fozmer Guard, being bpon any point 
ofthe Compaſſe, acco2ding to which diffance of the Nozth- 
Karre from the Pole, Jhane here inſerted the height oz de- 
pꝛeſſion thereof, fo2 any of the eight chicke oz Cardinall 
points: but foz thoſe that deſire moze pꝛeciſelp fo; all the 
whole thirtytwo points, let them reſozt to the Boke called, 
The Sea⸗maus Balender, where their expectationmay ber 
fully ſatisfied. 


Common Rules, 


The kozmer Guarde being in the @aff, che Nozth- 
Starre is in one Degree, and 37+ Winntes vnder the 

ole. 
” The Guard being in the Nozth-eaſt, the Nozth-Farce is 
two degrees, and fifty minutes vnder the Pole. 

The Guard being ia the Nozth,the Starre is two degrees, 
and 24. minutes under the Pole. 

The 


159 


e Art of Nauigation. 


The Guard in the — the Starre is, 34. un. 
vnder the Pole. 

The Guard iu the Weff, the Starre is one degræ and 36. 
min. aboue the Pole. 

The Guard in the South⸗weſt, the Starre is two deares 
and 50. minutes abone the Pole. 

The Guard in the South, the Starre is two degrees 24. 
minutes abone the Pole. 

The Guard ia the South-eaſt, the ſaid Pozth karre is 34. 
minntes aboue the Pole. 

Note that theſe eight windes are made accozding to foure 
Ltacs: whereof two are right, which are Nozth and South, 
and Caff and Weft, and the other two are croked, which are 
Nozth-eaft, South⸗weſt, and South-eaſt HNoꝛth⸗ welt. When 
the Guard and the Nozth-ffarre ſhall be in the right line, it 
fhall appeare ci&re how they are, and when thep ſhall bee in 
the croked lines, it may be (ceae, becauſe the Guards ars the 
one by the other in a right line. 

Mere, accozding tothepzeſcription of Martin Curtis, 
ſhould haue followed an Inſtrument ſpeculatively ſhewing 
the vnilozmit y of mot ion, which the Nozth-ftarre, with the 
Guards make about the Nozth Pole of the wozld, which 
being that, it is falſe and erronions, and much different from 
the truth, as experience hath now truely taught vs, by the. 
paineſull indeanours af many both learned and well exerti⸗ 
ſed intheſe moderne times, J haue thought rather better to 
mit it altogether, then by the fight thereof with his allegati- 
ons( which noubelede in his time could not well be dApzoned) 
to inc ite any thzough ignozance of the truth, to reft donbtfull 
of epther, and infteade thereof to ſupply the vacaucy, with 


thole things, which are not onely neceCary, hut rather moſt 


nedfull ſoz euerp Sea⸗mans vle: as fo2 the declination oz 
diſtance of the ſaid Nozth-ftarre ſrom the Pole, it hath biene 
recited at large in the lozmer Chapter, and fo the allows 
ance that is to hee giuen thereto, epther by adding 03 ſub- 
tracing atcozding to the height abone the Pole oz en 
beneat 


beneath che Pole, it is ſet downe arlarge iu my Bokecalled 
the Sea-uians- Kalendar,foz everyſenerelt point of the Com⸗ 
paſſe, in which reſpect toſet the like dolone here againe would 


CAA. XI. 

Shewing how many Leagues muſt be runne vpon every 
ſeuerall part of the Compaſſe, to raiſe or lay one de- 
gree of Latitude, and alſo how much you are depar- 
ted from the firſt Meridian, in raiſing or lay ing one 
Degree vpon any of the ſaid points. 


His matter had Martin Curtis here well explained, and 

ſet downe a demonſtration thereof, but indeed onely ac / 
£03ding: to the account of Spaniſh Leagues, which being 
then-wellknowne vnto our: Mariners, foz that many ofthent - 
did ſaple and kæpe their reckonings by Spaniſh Charts, 
cauſed the Tranflatour of this wozke (Richard Eden) not to 
alter his demonſtration, noz'to ſwerue any whit from his 
direction therein: but namtonſdering that our owns Coun- 
trey deſcriptions ol Papymadc@harcs,: are bzought to ſuch 
«perfection, as in my concetit no- Nation hath the like fog 
true and perfect Declination; aud dur ſrale of leagues being 
dilonant from the Spanith ( viz.) their conſiſting of 17. 
Le8agnes to a degrie, aud ours of 20, Leagues to a degree, F 
thought it hacter to ſet done that way which is mot fai · 


| liar, then byany vacouth orange wap 10 biiug them into 


a Labezinth, albett that dot acknowtedgetheir account, 
aud ours to he all oue, their 17. Leagues, and . containing 
60. minutes, oz — great Cirele, and ſo like wiſe 
doth 2 o. of our Leagues one ln ot ours of 20. Leagues to a 
degre, is moze eaſic and conducible then theirs to be re du⸗ 
ted into any denomination whatloeuer: howbeit J purpoſe, 
God willing, in this Chapter to ſhew how to reduce Eng⸗ 


lich, Wpanich, and Dutch Leagues, out of one fozme into 
MP another: 
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another: in the means time, fo2 the vaderffanding of what is 
fozmierly pzomiſedgknowehat running Taft oꝛ Weſff, you neis 
ther raiſe oz lay the Pole, but it is ſtill of one and the ſame 
height vato you, in whatſoener Meridian pou are: likewiſe 
if pon ſayle No2th oꝛ Mouth, vou neuer alteryour longitude 
but if vou be to the Nozthward of the Equinoctiall, euerp 20. 
KL cagves that you ſaple tothe @outhwards, doth lay oz de- 

zeſſe the Nozth-Pole one degree, aus ſo ltkewiſe enery 20. 
Leagues that pou ſaple to the Nozth-ward, you raiſe, oz the 
Dole is higher aboue pour Pozizon one degree : but if you 
ſayle vponaay other point from the Meridian to the Eaff- 
ward 02 Meſt⸗ward, pou muſt ſaple a greater number of 
Leagues to raiſe oz depzeſſe the Pole one degree, and ſo cons 
ſcauently moꝛe oz lefſe, acceg3ding as pour caurſe is diſtant 
from the Nozth oꝛ South, towards the Eat oz Weff, bpan 
any rombe oz point whatſoeuer ; where pou are to note, that 
if pouſaple Nozth oz South from the place where you are, 
von kæpe ſtill one Peridian, differing onely in Latitude, but 
not in Longitude, and ſayling Eat oz WeF, you kepe fill 
one paralel,differiag only in Longitude,and uot in Latitude, 
but if youlayle bpon any other poiut, as is afszeſaid, betwixe 
the Nozth and Eaff, Nozth and Weff, Sonth and Taff, oz 
South and ZUef, then in layling any diſtauce, you alter both 


- Longitude and Latitude, moze 03 leſle, accozding to the di⸗ 
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ace that you hane ſa led: which being knowne, foz one de⸗ 
gres difference epther of Loagicude oz Latitude, may very 
owne : foz much moze, and fo: one degrees diffes 
rente ofgLativude and diffauce departed from the peridian, 
at the ſaid difference of Latitude, bpon auy of 
Jntermedianpoincs, being 7 this little 
Table will to the WOrmof of pour 

deſire inffract you. 
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To raiſe or lay Departed from the 


In lieg one degree, Meridian: 
| North or | | bY 
South. Ln Leagues» | 0. 0. Leagues. 
— | | : 
N. by E. S. by W. | 20. Leagues, 
| N. by W. S. by E. | and 1. mile. 4. Leagues. 
N 8-W. |'>1. Looms, | fine ad 
* Ee wo we . - * 0 guess 4 | 
N. N. W. 5. S. E. and 2. miles. ons mile. 
1 2 e ä 
N. Z. b. N. S. W. b. S. 13. Leagues, and 
N. W. b. N. S. W. b · S. 24. Leagues. one mile. | 
N. W. 8. W. 28. Ln a _ 
N. E. S. E. — 20. Leagues» | 
N. E. b. R. S. W. b. W. 8 5 185 L | 
N. W. b. W. S. E. b. E 26. Leagues. Wy Leagues. 
Z. N. E. W. 3. Wig 2. Leagues, and/45 . Leagues, and 
E. S. E. W. N. W. a mile. a mile. 
E. b. N. W. b. 8. 102, Le 48 Mn: 
| I. b. S. W. b. N. | two — 101. League: : 


Eaſi and Weſt 2 
Longicudeonely in t 
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0. Leagues makes a degree difference of 
he Equinoctiall Circle, 
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am now as J pzomiſed, J will ety vou how to redute 
Eppanith 83 Dutch Leagues into Engliſh Leagues, and ſo 
line wile either of chem „ of all which at one _ 
2 2 0 


oz other you may bane occaſion :. And firft you mult know , 
that 17 Leagues and a halte Spanish. oz 15. Leagues Dutch, 
are equall bats 20. Engliſh Leagues, ſo many ol eyther of 
them being equall vato one degr# ol z great Circle, as 
are peculiarly appꝛopꝛiated vnto them, the mauuer of redu⸗ 
cing chem, being as followeth, our CuglithLeagues are mot 
facile and eaſie, being that they haue ſuch a cozreſpondens 
cytoths degrees and minutes of the Equinogiall , every 
League valning the Engliſh Piles, and every Pile one 
minute ofthe Equinoctiall: and therefoze when you would re- 
duce Spaniſh Leagues iato Cngliſh, multiply your Spaniſh 
Leagues by 20. and diuide the totall by 17.3. the Quotient 
thewes pour deſire : and foꝛ Dutch Leagves, multiplp by 20. 
and diutdeby 1 5. Foz example, J wonld know how many 
Englich Leagaes, are contained ut 7. Apaniſh leagues : firſt 
I multiply 20. by 7. the totall is 140. which diuided by 1 7.2, 
the Quotient is 8.ſo J concinde that 7. Spaniſh leagues are 
equall baco eight Englich leagues. 

Againe. if you would reduce 135 Dutch leagues , into 
@agliſh Leagues, multiply 13 5. by 20+ and the totall 2700, 
dinided by 1 5-thequotient being 1 $0-ſheweth that chere are 
ſo many Englich leagues ty 13 5. Dutch leagues, aud ſo map 
you reduce any aumber ofleagues, out of any one fozme into 


Another. 
CHAN. XII. 
How to ſet or make a pricke in the Carde 
| of Nauigation. 9 0 
* 


=” Mariners call the pꝛicking of a point tuche Carde, 
to ſe and appoint in it, in what point oz part of the 
Dea, the Ship is in Pauigation: foz the perlozming whereof, 
it ſhall be reguiſiie that the Pilot know from what degree 
03 how many degreesof the Altitude of the Pole he deparced , 


and with what wind he ſaileth: and when hee * — 
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kus w wherehe is, let him kno 
ſome ol the afozeſaid rules. And it taking the Altitude) hes 
finde himſelfe in the ſame degrees, where hee was when 
he departed, his Pauigat ion hath bene from the Cat to the 
Meſt, oz elſe from Meſt to Galt, and what he hath gone, 
cannot be knowae but by the Judgment of a wiſe and er⸗ 
pert man, acco2ding to the ſwiftneſſe oz godnefſe of his 
Shippe. with conſideratton ofthe meze oz leſſe time he hath 
had, as we haue ſaid befoze in the ſixt Chapter: but if he 
finde himlelfe in moze oz leſſe degrees, let him take two 
papze of Compaſſes, and put the fot of oue in the point 
oꝛ place where his Ship was when he departed, and the other 
in the line o2 wind bythe which he ſaplech, and likewiſe let 
him ſet the one point of the other Compaſſe in the graduation 
of the Card, in that number of degrees that he findeth the Al- 
titude ofthe Pole, and the other point of the ſame Compaſſes 
in che next line of Caſt and Weſt, and ſo with both the Com⸗ 
palles , one in the one hand, and the other in the other hand, 
let him goe joyning them together, taking god hed, that the 
point of the Compalſe doe not ſwerne from the wind wheres 
by her hath ſayled , neither the point ofths other Compaſle 
from the line of Eaſt and Mleſt, where he ſet it. 

And following thoſe two Compaſſes by theſe two lines, vn⸗ 
till the points ol the two Compaſſes joyne (that is to meane, 


—— 


the point that was ſet in the place from whence he departed, 


and the other that was ſet in the degrees that were found 
then where theſe two points doe jopne, is the point where 
the Ship is. But (as we haue ſaid inthe ſixt Chapter) they 
muſt haue great reſpectto the Minds and Seas, and other 
things which experience ſhewech them, to know ik they haue 
gone directly by that line, 83 if they haue fallen from it, and 
to what part, the which 3 remit ts the Judgement of men of 
god experience. From thencefozward they ſhall rocurne ts 
kepe the ſame account, as when they departed from the Ha⸗ 
nen, eſpecially, when they change their courſe. 
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fo that this be a line of 47. degrees, and as much moze at 
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Of the making and vſe of the Inſtrument generall, ts 
know the houres and quantities of the Day, 


and at what Wind the Sunne riſeth 
and falleth. 


Ake around Plate with u King oz handle aboue, as in 
the Afcolabie, dzawing a line from the King downe⸗ 
ward, paſſing thozow the Center, and another line that max 
cuc it ia right Angles thozow the Center: and this laſt line 
Gall be called the Yozizon. Thenſhall yon giue a Circlo vp- 
on the Center, leauing ſo much ſpace botweene it and the edge 
of the Plate, that therein may de witten the numbers of che 
degres , tyen alſo make another Circle ſomewhat moze 
within, leaning likewiſe a ſpace where the gradnations may 
be diuided. This done, diuide one of the higheſt quadzantcs 


£oward the left hand, into 90. parts, which thall be called the 


degrees of Latitude, beginning the number of them from che 
Ning, and ending the ſame in the Yoztzon. Then make ano- 


ther Nundell ſomewhat leſſe then this, in ſuch manner, that 


the degrees and numbers of the greater remaine vncouered. 
And diuide this leſſe by two Diameters into foure equall 
parts, and at the one end ofthe one Diameter, leane a point 
comming fozth of the leſſe Rundell, cut direckly with the ſame 
Diameter by the one part, and this ſhall be called the Index 
93 Shewer. Jn this Rundell, you ſhallmake a Circle halfe a 
finger leſſe then the Nundell. Then with a Compaſſe take 23. 
degrees anda halle from the Diameter, which ligaifieth the 


Equinoctiall, add whereas ends the 23. degrees and ahalfe, 


foz enevpparc make a right line from one point to another , 


the other end ol theſaid Equinoctiall. Upon enery one of 
theſe right lines, youſhall make a halte Circle, and dinide 
auer y al them into ſixeequall parts, which may anſwero 2 
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are wiaues, and enery Signs into 3. parts, which may anſwe 
to the teutha, 03 tenth parts of degrees: and il the Zuſtrument 
be great, xan hal dinide tuerꝝ @igne into ſlue oz moze parts, 
fa that pou make it perfect and pzeciſe, This done, from the 
points oz pꝛicks of the ons halte Circle , to the points of the 
other, dzaw tertaine lines which ſhall be equidiſtant to the 
Cguinoctiall. Ja the ends of theſe lines, berwene the leſſe 
Circle, and the odge ofthe Kundell, dꝛaw alſo certaine lines, 
which may reach bato the begianings and ends of che ſignes, 
and in the top ofthe ends, oz auer the ends of chele lines , 
make an Arch ſo tar rs diſtant from the lefle Circls, as is the 
chickneſſe of the edge ofa pece of forte Royals of Plate, and 
in theſpace that is left,graduate the Signes from ten to ten, 
92 as the diniſion ſhall be. The ſpace that remainech from 
thence to the edge of the Nundel, pou chal dinide by the halle, 
and in it ſhall be made twelue (paces, where pou ſhall ſet the 
ſignes with their names o2 Characts oz derlp, ſo that Aries be 
nert vnto the Equinoctiall.then Taurus coward the part of the 
Inder, then Gemini, and turning coward the Equinoctiall , 
Eaneer,Leo, Virgo-Likewiſe outhe other part of the Equino⸗ 
«ial, Libra, Scorpio, Sagitarius, andeurning to the Equinodial, 
Capricornus, Aquarius, Piſces, And thus haning ſigned the 
Zodtacke,you ſhal alſoEgre oz marke the hour es, in manner 
as follswecth. 

Diuide the leffe Circle of this Rundel into 4. equal! parts, 
ſo that euerp quarter may haue fire parts. Kednce this dini⸗ 
fionts the Diameter, putting the Ruler vpon the points, e- 
qually diſtant from the Bozizon. Jad where it toucheth che 
Eguinoctiall, makes pꝛickes o2 points, ſo that the Cquinortial 
remaine diuided into twelue parts. Then vpon one of ths 
Sropickes giue a Circle, which may haue the ſame Zropicks 
foz his Diameter. Dinide this Circle into twentp foure e⸗ 
quall parts, and reduce theſs diniſtons to the Tropicke, as is 
done in the Equinoctiall, and from one Tropicke to another: 
then the Eguinoctials and the Tropickes being thus dinided 


with theſe pzickes o; points, you ſhall paſſe with a paire of 
a D 4 Com- 
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Compaſſes, by euerp point equally oꝛdered from the Þ 321508, 
to the one and the other parc-and theſe hall be called houres, 
waitiag in the ends ofthem their numbers, beginning the one 
part in one and ending it in twelue. On the other part, beg in 
the one in the oppaſite part, and end in twelue. This done, 
theſe Kundels thallbe bought co their perfection. Pozeouer, 
pou ſhall make a Triangle witha right Angle, hauing two e- 
qual ſides that may make the right angle. Euerꝝ of theſe ſides 
muſt be as long as the Semidiameter ofthe greate® Run - 
dell: alſo, bpan and about the right angle, pou ſhall make a 
little Circle, which ſhall haue the ſame angle foz his Center, 
and an the one ſtae of this Triangle, ſet two raiſed 

Plates, as iutche Aﬀrolaby,on the contrary five oltheſe raiſed 
Plates, muſk be a hole, ſo farre diſtant from the Center oz an- 
gle, as is the Semidiameter of the Circle of che leſſe Kundell. 
Inthis hole you maſt put a th cd, hanging thereat a little 
weight oz plomet, onelyſutficient to hold the thz&d Eraight, 

ſa that it cauſe nothing ofche Aundels to turne, oꝛ the Jnfrus 
ment to decline. Farthermoze, ina Circle as bigge as the 
leſſe of the leſſe Aundle, you (hall diuide into 3 2. parts, che 
eight Winds and halle Winds, and quarters of Winds. And 
being thus reduced to their Diamecers (as is done in the Es 
quinoctiall )you ſhall cranſlate them iu che ſides of the Zrian- 
gle, inthe which by the Center ol his little Circle, aud by the 
Center ofthe Rundels, all the tha peces muſt be made falt 
wich an Aris oz a naile, ſo that they may be turned abont cloſe 

and verp jaſt. Then put a Ring in the handle of the Jas 
ſerument, whereby it may hang, as in che Aﬀros 
labie, and ſo ſhall the Anſtrument bee 
finiſhed and bzought to 
perfection. 


% WW ww &« 


ww Www WW a WS \y 


DY vS* WS hh  Yww YU mr «mm  YVYF I 


OY 


This is the Traceor draught of the Inſtruments | 


FMS. of, 2093445 DR” 
F £35. TIS 
= 9 ”- 4 . 
= 


by — 


1 2 ö N as — paſs * 6 
. 11129. IOLI > 
28 Yo 


- Eo * - oth” tb 38 1 . IF 
* oy L 4 9 1 — 


O knolo what houre the Sunne riſeth and falleth, by 

the Julkrument following, you ſhall put the Pole ofthe. 
lefſe Rundell (which is the Inder) to the lelt hand in * 
gresteſt Aundell in ſo inany degrees aboue the Yozizon, in 
how inany degrees the Pole is raiſed in that land oz place. 
Then put the Triangle (which is the Yo2izon) in his place, 
that is to ſap, ifthe Sunne chall be in the Nozth Mgnes,: put 
it to the left hand, and if it ſhall be in the South fignes, co 
the right hand, and theathe Triangle ſhall cut the Paralell 
where the Dunns goeth in 10. 02 20. 0230. degres, 02 pʒo⸗ 
pazttonaily, where it is, and there ſhall you ſ& in the ſides of 
the Zodiacke, the hourees when the Sunne riſeth and ſet⸗ 
teth. Andlikewiſe at what winde the Sunne riſethand (ſecs 
teth to vs, pou ſhall ſe in the windes of the Triangle. 


To know by the eleuation of the Dunne , the houre that 
is; put the Pole 82 Index ſo farre diſtant from the Zenith oz 
handle of the Juſtrument, as it is in that place oz Paralell 
aboue the Yozizon , then turning the Triangle coward the 
Sunne vntil the beames thereof enter in at the rayſed Plates, 
and then che thz&d with the Plomet, ſhall cut the Paralell of 

the Dunne, by the houre that ſhall be, and conſequently 

the Triangle fhall be diſtant from che Zenith the 
degrees that the @nnne ſhall be rayſed 
that houre aboue the 
Mozizon. 
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A Table of the Chapters contayned 


in all the three Parts of the Art of 
Nauigation. 
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Of the Diuiſion of the world. 
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Of the roundneſſe of the Earth and Water. 9 
Of the motion of the Heauens and Elements. 12 
Of the Diuiſion of the Spheare into formall parts, 

13 
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11 Of the Zodiacke Circle, and how the twelue Signes 
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14 Of the Horizon Circle with a Demonſtration 
thereof. 21 


15 Ofthe foure leſſer Circles. 23 


16 Of the ſiue Zones, with a Demonſtration for their 
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ble of the length of the day from the Equi- 
noctiall in each Latitude to eyther of the Poles. 38 
2 Of the true place of the Sunne for the yeere of our 
| Lord, 1630. with a Table of Equarioa thereto, ſer- 
2 uing till the ycere, 1670. 42 
Of the declination of the Sunne. - 
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6 Of the Moone and of her motions, and properties. 
| 6 
7 Of the Conjunctiens and oppoſitions of the * 
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19 Ofthe Time of the Tides, or riſing and falling of 
the Sea. | 106 
20 Shewing certaine Signes which prognoſticate Tem- 
peſts or faire weather. 110 
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4+ Sheweththe making of the Mariners Compaſſe. 134 
Of the effects or property that the compaſſe hath to 
the North-eaſting or North-weſting, whereby is 
knowne the vaxiation of the Compaſle. 137 


6 Of 


b 
Ty, ” pA — - LEST 
6 + 4.9 * * 17 d * & 3» * 
1 4 1 * 
G * r & * F L 
7 L 4 s . &- * (| 
**" 7 ; 1 & . 
2 1 


Cu Ay. - "E291, 
s Of certain other neceſſary principles, needfuſl to be 
knownein the Art of Nauigation. 142 
7 Shewing the making and vie ef the Aſtrolabie. 144 
3 Ot the Definition of the Altitude, and how. the 
height of the Pole may be knowne by the Meridian 
Altitude, and eleuation of the Sunne. 149 
9 Sheweth the making and vſe of the Mariners 
Croſſe- ſtaffe, now commonly vſed. 152 
10 To know the Altitude of the Pole by the North- 
ſtar re. 156 
11 Shewing how many leagues muſt bee runne vpon e- 
uery ſeuerall point of the Compaſſe, to rayſe or lay 
one degree of Latitude, and how much you are de- 
parted from your Meridian in raiſing or Laying 2 
degree vpon any you, with the manner of redu- 
cing. Spaniſn and Dutch Leagues into Engliſh 
Leagues, and confequently out of any one forme 
into another. 3 | 147 
12 How to ſet or makeapricke for the place of the 
Ship in any Sea Chart. | 150 ** 
. 13 Of che compoſition and vſe of an Inſtrument gene- SB 
rall, to knew the houres and 2 of the Day, * 
with the point of the compaſſe that the Sunne ri 


8 ſeth and ſetteth vpon. * 451 


* 3 "0 


wy > %” 


GE CH WG ® 


o T7 T9 


0 


N , 
PATENT OFFICE LIBRARY 


